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Architecture e Systems Network Architecture (SNA) distributed
architecture @ evolution includes SNA 1 (1974), SNA 2 (1975),
SNA 3(1976), SNA 4.1 (1979), and SNA 4.2 (1981); SNA 1, SNA
2, and SNA 3/4.1/4.2 comprise 3 groups that cannot coexist
with one another on same network.

Network Configuration Summary e includes host computers,
local and remote communication controllers, network controllers,
distributed processors, terminal cluster controllers, terminals,
general/office systems, and integral/detached modems ® some
systems, such as 8100 and 4300, can operate as Local Area
Network (LAN) processors for connecting to specific equipment
® 5/38 can function in peer-to-peer relationship with host system
as a SNA Physical Unit (PU) 2.1 and SNA Logical Unit (LU) 6.2.

Host Systems e includes all S/370-compatible systems: 4300,
303X, and 308X Series ® operate as network nodes e 4361
supports integrated communications adapter; all other models
require front-end communications controller ® 4361 can also
support front-end communications controller.

Communications Controllers ® 3705-II, 3705-80, and 3725
communications controllers operate as local or remote front-end
processors ® 3705-11 supports up to 352 half-duplex lines
operating at data rates up to 230.4K bps; can be shared by up
to 4 hosts concurrently ® 3705-80 supports up to 16 half-duplex
lines operating at data rates up to 56K bps; can be shared by
up to 2 hosts concurrently ® 3725 supports up to 80 (Model 2),
256 (Model 1) half-/tull-duplex lines operating at data rates up
to 256K bps; can be connected to up to 4 to 8 hosts but shared
by up to 2 to 6 hosts concurrently ® number of front-end processors
per host virtually unlimited e 3710 Network Controller can
multiply up to 31 downstream lines into 1 or more upstream lines;
supports up to 32 lines total.

Distributed Processors ® IBM 4361, 8100, Series/1, System/
36, /38, Personal Computers, and 5280 Distributed Data Systems
® 3800 and 6700 are distributed printing subsystems.

Cluster Controllers ® IBM 3270, 3600, 3630, 3650, 3730, 3790,
4700, and 8100 system controllers; also 3710 Network Controller.

Terminals e IBM 3101 Display Terminal, 3270 display-printer
family, 3770 batch-printer family, 8775 display terminal, and all
terminals or computers that can emulate IBM 3270 or RJE protocol,
such as IBM Personal Computers, Series/1, System/36/38.

General & Office Systems ® small systems available for varied
applications: IBM Personal Computers, System 23 Datamaster,
5280 Distributed Data System, 5520 Administrative System, and
Series/1, System/36, or /38, 4300, and 8100 computer systems.

Network Management/Control e 3705/3725 f{ront-end
processor running under ACF/NCP/VS manages messages ®
SSCP (System Service Control Program) running under TCAM
or VTAM (includes VTAME) in host manages network resources
and distributed systems ® VTAM or TCAM supplies NCP with
bind information for sessions across the network; MSNF in ACF/
VTAM or ACF/TCAM supports communication across domain
boundaries ¢ ACF/VTAM and ACF/NCP provide gateway to
allow interconnection of up to 255 independent SNA networks
® user supplies network parameters to SSCP @ network manager
controls network through NCCF (Network Communication Control
Facility) through operator station using NPDA (Network Problem
Determination Applications), OCCF (Operator Communication
Control Facility), Information/Management, and advanced
function modems @ reporting facilities on status provided in all
SNA products ® SNA supporting subsystems for specific control
facilities include CICS/VS, IMS/VS, TSO, and NJE e SNA

terminals and distributed systems that control local environment
include 3270, 3710, 4300, and 8100 e data systems that connect
to SNA network and handle local processing include Series/1
RPS/CM and EDX/CF, Systems/36 SSP and ICF, and System/
38 CPF e Network Performance Monitor (NPM) provides realtime
monitoring of network and displays present network status.

Multisystem Network Management ® through MSNF (Multi-
system Networking Facility) running under ACF/VTAM or ACF
(TCAM): incorporated in ACF/VTAME and later versions of ACF/
TCAM and ACF/VTAM allows any terminal to access any
application across multiple hosts within network ® MSC (Multiple
Systems Coupling) Feature of IMS provides facilities to route
messages from one IMS/VS system to transactions and terminals
in the domain of other IMS/VS host systems ® ISC (Intersystems
Communications) Facility for CICS (similar to MSC for IMS)
through ACF/TCAM or ACF/VTAM(E) allows a transaction
running on one host sytstem to access files and DL/1 databases,
initiate transactions, queue messages, and communicate directly
with a transaction running on another CICS/VS host system.

Distributed Processing Management ® provides session, job, and
transaction control for interlinking host site complexes with each
other (multisystem networking), interconnecting host processors
at a host site (system interconnection), and linking central and
remote sites for managing flow of information.

Session-Level Networking Control Products @ include ACF/
VTAM, ACF/TCAM, ACF/VTAME, MSNF (Multisystem Network-
ing Facility) running under ACF/VTAM or ACF/TCAM but
incorporated in ACF/VTAM, at central host sites and SSP/ICF
(Interactive Communication Feature) at System/36 site ® VM/
VCNA allows VM/CMS systems to be full participants in SNA
network.

Job-level Networking Control Products ® include JES (Job Entry
System) and NJE (Network Job Entry) for JES2 for MVS/370 and
MVS/XA host sites; JES3 under MVS/370 and MVS/XA host
sites; RSCS (Remote Spooling Communications Subsystem)
Networking for VM/370 host sites; JEP (Job Entry Program) and
FTP (File Transport Program) for DOS/VSE with VSE/POWER
host sites; SRIE/MRIJE (Single/Multileaved Remote Job Entry) on
System/36; RIEF (Remote Job Entry Facility) on System/38 and
RIE or MRIJE on Series/1.

Transaction Processing Networking Control Products @ includes
IMS-MSC (Information Management System—Multiple Systems
Coupling) or CICS-ISC (Customer Information Control System—
Intersystem Communications Control) at host site.

Applications Development ® IBM supplies many pre-written
programs for cross-industry and industry-specific applications as
well as many hardware/software products to support both an
information center with tools, packages, techniques, and
assistance for non-EDP end users and a development center for
EDP staff ® Information Center products include interactive
subsystems, end-user-oriented languages, and interactive
applications packages ® Development Center products include
data systems, application generators, and interactive program
development facilities.

Cross Industry & Industry-Specific Application Products e text
processing/word processing, data entry, remote job entry, billing,
inventory control, accounts receivable, sales analysis/general
ledger, accounts payable, payroll, query/report writing, business
graphics, CAD/CAM, plant automation, production planning,
retail/point of sale, transportation/utilities, public sector, and
insurance packages.

End-User-Oriented Languages ® VS APL available under TSO,
VM/CMS, and CICS/VS on host system; DPPX APL on 8100;
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IBM BASIC under VM/SP-CMS on host; VSBASIC under TSO,

VM/CMS, and ICCF on host; BASIC and FORTRAN on S/36;

VSFORTRAN under MVS/TSO and VM/CMS on host; FORTRAN

under TSO, VM/CMS, and ICCF on host and under DPPX on

8100; Pascal/VS under VM/CMS, TSO, MVS, on host; Pascal,

gORTIy%N, BASIC, and COBOL for IBM Personal Computer and
eries/1.

Application Generators ® IMSADFII (Information Management

ystem Application Development Facility) for database/data
communication systems ® Cross System Generators include:
DMS/CSP (Data Management System/Cross System Product) an
interactive interface for defining, testing, maintaining, and
generating application programs to execute with SSX/VSE,
CICS/VS, TSO, or VM/CMS on host and with DPPX or DPCX
on 8100; SDF (Screen Definition Facility)/ CICS available for SSX/
VSE, DOS/VSE, and OS/VS for online definition and editing of
maps and map sets; ELIAS (Entry Level Interactive Application
System) an interactive program to assist designers and
programmers implementing DP/DC applications; BRADS
(Business Report Application Development System) is general-
purpose report-writing, inquiry, and data management product
for Systern/23, 34, and 36; DIF (Display Information Facility) and
IDU (Interactive Data Base Utilities) for application development
on System/38.

Data Systems ® provide database, data communication, and data
administration facilities; see those paragraphs.

Interactive Program Development ® products support terminal-
oriented application development for Development Center and
Information Center ® include CMS (Conversational Monitor
System) component of VM /370, TSO (Time Sharing Option) and
TSO/E (Extensions) under MVS/370 and MVS/XA, ICCF
(Interactive Communication Control Facility) under DOS/VSE,
System/36 under SPP, System/38 under CPF with IDU
(Interactive Data Base Utilities), 8100 under DPPX Command
Facility with and without extension, and Series/1 under RPS or
EDX e ISPF (Interactive System Productivity Facility) manages
dialog services in MVS/TSO and VM/CMS environments to IBM
3270 terminal users; ISPF/PDF (Program Development Facility)
provides editing services to DP and non-DP professionals.

Systems Management ® includes all the facilities for problem
management, change management, processing management,
performance management, audit/security management, capacity
management, and management reporting available under SSX/
VSE, DOS/VSE, MVS, and VM/370 running on host systems as
well as on other systems that can connect to SNA networks; these
include programs that run on S/36, $/38, and 8100 e Table
1 lists primary products to provide systems management.

TABLE 1: PRIMARY PRODUCTS FOR SYSTEMS MANAGEMENT

Operating Environment

System/370, 30XX, 4300

DOS/VSE MVS VM/370

Problem Management

Account Network Management Program (ANMP)

Environment Recording and Evaluation Program (EREP)

Display Exception Monitoring Facility (DEMF)

Generalized Trace Facility (GTF)

Interactive Problem Control System (IPCS)

Information/VM-VSE

Information/MVS

Information/Management

Information/Access

Network Problem Determination Application (NPDA)

Network Logical Data Manager (NLDM)

Subsystem Information Retrieval Facility (SYSINFOREF)

System Error Management Facility (SEMF)

System Exception Report (SER)

VTAM Network Control Application (VNCA)

Change Management

Account Network Management Program (ANMP)

Maintain System History Program (MSHP)

Information/VM-VSE

Information/MVS

Information/Management

Information/Access

Systems Modification Programr(SMP)

Teleprocessing Network Simulator (TPNS)
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TABLE 1: PRIMARY PRODUCTS FOR SYSTEMS MANAGEMENT (CONT'D)

Operating Environment
System/370, 30XX, 4300 DOS/VSE MVS VM/370
Processing Management

Distributed Systems Executive (DSX)

File Transfer Program (FTP)

Host Command Facility (HCF) for 8100 DPPX or DPCX

Job Entry Program (JEP)

Network Communications Control Facility (NCCF)

Operations Planning and Control (OPC)

Operator Communications and Control Facility (OCCF)

VSE/Interactive Computing and Control Facility (VSE/ICCF) °
Performance Management

CICS Performance Analysis Reporting System (CICSPARS) °

Generalized Performance Analysis Reporting (GPAR)

IMS/VS Performance Analysis Reporting System (IMSPARS)

Network Performance Analyser-3705 (NPA-3705)

Network Performance Analysis and Reporting System (NETPARS)

Network Performance Monitor for MVS and MVS/XA

Resource Measurement Facilities (RMF)

Systems Management Facilities (SMF)
VM /370 Monitor/Reporting Program (VMAP)
VM/370 Real Time Monitor (VM/RTM)
VSE Performance Tool (VSE/PT) °
VTAM Performance Analysis and Reporting System (VTAMPARSII) °
Audit/Security Management
DB/DC Data Dictionary °
Programmed Cryptographic Facility
Resource Access Control Facility (RACF)
SYSLOG Display and Search Facility (SDSF)
Systems Management Facility (SMF)

Capacity Management
Capacity Planning Extended (CPX)
Teleprocessing Network Simulator (TPNS)

Management Reporting

Account Network Management Program (ANMP) ° e

Information/Management ) °

Service Level Reporting (SLR) °
General Systems/34/36/38 S/36 SSP S/38 CPF S/1

" | Problem Management

Hardware/Software Error Capture

Hardware/Software Error Reporting

Trace and Dumps

History Logs

Change Management
PTF Logs
TPNS on Host to Driver Systems
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TABLE 1: PRIMARY PRODUCTS FOR SYSTEMS MANAGEMENT (CONT'D)

Operating Environment

General Systems/34/36/38 S/36 SSP S/38 CPF S/1
Processing Management

Automatic Reponse to Halts

Help Facilities ° °
Performance Management

System Measurement and Reporting Facilities ° ° °
Audit/Security Management

Integrated Control and Reporting ) ° °

Database Management @ IMS/VS-DB (Information Management | @ ANALYSIS

System/Virtual System—Database) with IMS/VS-DC or CICS/
OS/VS running on host under OS/VS1(MVS), or MVS/XA
provides a complete database/data communication system ® DL/
1 (Data Language/1) running under DOS/VS on host processor
provides database for batch or online transaction-oriented
applications ® SQL/DS (Structured Query Language/Data
System) is a relational database management system for host
DOS/VSE, SSX/VSE or VM/370 systems ® S/38 CPF includes
integral quasi-relational database; 8100 DTMS (Database and
Transaction Management System) includes database manage-
ment system ® Database 2 (DB2) available in third quarter 1984,
is a new relational database for MVS/370 and MVS/XA
environments.

Gateways to Other Networks e X.25 packet-switching interface
to wide range of foreign and domestic packet-switching data
networks ® Direct Multinetwork Link (DMNL) under CICS/OS/
VS, CICS/DOS/VS, and IMS/VS and Direct SW.LF.T. Network
Link (DSNL) link IBM host to the Society for Worldwide Interbank
Financial Telecommunication, S.C. (S.W.LF.T.) network.

Support of Foreign Terminals ¢ AT&T 83B3 Line Control Type,
Western Union 115A Line Control Type, CPT (Customer Provided
Terminal), TWX Line Control Type, IBM World Trade Teletype-
writer Terminals, others supported when they emulate SNA
devices, such as IBM 3270 or are ASCII terminals like 3101.

Security @ user establishes security policy and access control
rules; user implements them with IBM products ® primary IBM
products include DB/DC Data Dictionary (Resource Access
Control Facility) Programmed, RACF, Cryptographic Facility,
operating systems, CICS, communications systems, interactive
facilities database management systems, access methods and
communication terminals.

Announced ® 1973 (SNA 1); 1975 (SNA 2); 1976 (SNA 3); and
197d9 (SNA 4.1 and 4.2) e continuous updating of major software
products.

First Delivery ® 1975 (SNA 1); 1976 (SNA 2); 1977 (SNA 3);
1979 (SNA 4.1); 1981 (SNA 4.2).

Systems Delivered @ over 10,000 S/370-compatible host sites.

Comparable Systems ® Digital Equipment DNA (Digital Network
Architecture); Sperry DCA (Distributed Communications
Architecture); Honeywell DSA (Distributed System Architecture);
Burroughs BNA (Burroughs Network Architecture)) NCR CNA
(Communications Network Architecture); Hewlett-Packard DSN
(Distributed System Network); and other systems based on OSI
(Open Systems Interconnection) ® for limited application areas
;grg?A%omputer PRIMENET, Tandem EXPAND, Data General

Vendor e IBM Corporation, Information Systems Group @ National
Accounts Division (NAD); 1133 Westchester Avenue, White
Plains, NY 10604; 914-696-1900 e National Marketing Division
(NMD); 4111 Northside Parkway, Atlanta, GA 30327, 404-238-
2000.

IBM was the first computer vendor to offer a standard for
connecting its products together within a data communications
network. SNA was initially designed to simplify connecting IBM
computers together in networks. It replaced a Tower of Babel
that included many access methods developed for application
programs, many communications protocols, no networking
capability, poor reliability/availability/serviceability (RAS)
features, and minimal front-end support for host computers. SNA
has evolved over the years since 1974 to become a very different
product than the one first announced.

SNA Version 1 (1974) provided strong network control through
a single central host computer with no distributed processing
facilities, provided TCAM and VTAM access methods in the host,
increased the front-end processor role, introduced NCP/VS
operating system for the 3705- front end, provided SDLC as the
only communications protocol, and improved RAS features.

SNA Revision 2 (1975) extended support to include BSC
terminals and some start-stop (asynchronous) terminals. SDLC and
BSC terminals could not share the same lines, but they could
reside in the same network.

SNA Revision 3 (1976) provided true computer networking.
It added ACF (Advanced Communications Function) to VTAM,
TCAM, and NCP/VS to support multiple hosts and multiple data
centers through Multiple System Networking Facility (MSNF),
increased the network role for the 3705 front-end, provided
network job entry, and offered network control capabilities.
Network job entry allowed a user to enter a batch job for execution
on any applications processor. The user could specity where the
job was to execute and where the output was to be presented.
Network control capabilities included the Communication
Management Configuration (CMC) facility, which defined
terminals as in the domain of one or more CMC hosts. The CMC
host ran dedicated applications for network control, including
network definition, diagnostics, and reconfiguration.

SNA Versions 4.1 and 4.2 were announced in 1979. Differences
between the two reflect different versions of the operating systems
implementing the SNA functions. SNA 4.2 offers alternate routing
and multiple logical transmission groups, and three priorities for
transmission. Both support the 3683/4/5 intelligent modems that
carcl1 perform diagnostic routines on command from the 3705 front
end.

SNA 4.2 also allows a terminal in one host's domain to exchange
messages with a terminal in another host's domain.

SNA Revisions in 1983 allow SNA Netowrk Interconnection
(SNI) of up to 255 networks through gateway NCP which requires
a gateway SSCP in host system. Two logical units (LUs) in 2
different networks can be logically connected through gateway
without redefining subarea addresses. A gateway SSCP can use
any number of gateway NCPs to interconnect SNA networks. One
NCP gateway can have up to 8 SSCP owners and each can be
a gateway SSCP.

Filing Sequence 950-1048-0000 ® page 4

©1984 Data Decisions

Communications Systems ® December 1984



Products @ IBM SNA @ page 5

IBM SNA
System Network Architecture

SNA Revisions in 1984 support 31-bit addressing of MVS/
XA systems, introduction of the IBM 3710 netowrk Controller,
and 3725 enhancements. The IBM 3710 Network Controller is
supported as an SNA device that can multiplex up to 31
downstream lines into 1 or more upstream lines. IBM enhanced
the 3725 communication controller: expanding Model 2 to 2M
bytes of memory, 80 lines, and 4 channel adapters and supporting
1.544M-lps line on IBM 3726 communication expansion for
Model 1. The MVS/XA systems support 31-bit addressing. This
year, IBM extended SNA support of 31-bit addressing.

In 1974, the environment was dominated by centralized data
processing facilities; distributed data processing was limited to
a few intelligent terminals and minicomputers. The trend since
then has been toward more and more distributed processing with
the pace quickening each year.

IBM touted the introduction of the 8100 (1978) as being as
significant as its announcement of the S/360 15 years earlier.
It proclaimed the 8100 to be the vehicle for distributing processing
within SNA networks. Even though its local loop control facilities
and ease of use features were impressive, observers wondered
why it was incompatible with IBM's host processors and why it
had so little power.

It required the 4300 Series announcement (1979) to convince
the computer community that IBM was serious about distributed
processing. The 4300 price made IBM mainframes competitive
with minicomputers. The 4300 is compatible with large IBM hosts;
thus it functions amicably and economically in networks with large
IBM hosts. A 4300 distributed system can also share control and
cooperate with large hosts in transaction processing applications.

Despite the common 4300 Series label, the 4331 and 4341 were
2 totally different systems. Architecturally, the 4331 is a bus-
centered system similar to minicomputer architectures while the
4341 is channel-oriented similar to S/370 and its compatible
successors. Both can run the DOS/VSE, small operating system,
but the 4341 could run the large system operating systems, OS/
MVS and VM/370.

IBM continued to widen the gap between the 2 systems by adding
the even smaller 4321 system with the preconfigured SSX/VSE
operating software and larger 4341 models. The introduction of
the 4361 and 4381 systems closed the gap between the 4331
and 4341 and between the 4300 and 308X mainframe computers.

In 1984, IBM announced the 3083C entry-level system, the 4381 -
3,and the 4361-3. The 4381-3 overlaps the 3083C in performance
and the 4361-3 essentially replaced the 4321 and the remaining
models of the 4331 line. Currently, the 4300 line consist only
of the 4361 and 4381 Series. The 4361 Series continues with
the integrated communications adapter so the system does not
require a 3705/3725 communications controller to attach
communication lines.

Experts wondered why IBM based the small operating system
for the 4300 Series on DOS rather than OS. DOS/VSE can run
on larger systems, but upgrading a DOS installation to an OS
installation is not a trivial task. Perhaps the overriding reason
for selecting DOS was its size. It is smaller than OS and requires
less overhead, making it more appropriate for smaller systems.
The penalty IBM pays, however, is that it perpetuates DOS as
an active operating system making parallel development efforts
for both DOS and OS necessary.

Recently, IBM has been doing parallel development for VM in
native mode. Initially, VM was developed as an umbrella operating
system to control multiple OS environments; it did not run in
native mode. Then the Conversational Monitor System (CMS) was
developed to run in native VM mode. In 1984, IBM began
introducing communication programs as well as support for IBM
Personal Computers in native VM mode. The most important VM
communication product is ACF/VTAM 3.0, which allows VM to
control an SNA network in native mode. In its statement of
direction, IBM indicated the company intends to continue
enhancements to ACF/VTAM under VM.

The 4300 Series has been extremely popular; over 30,000 had
been installed worldwide. The 8100 Series, on the other hand,
did not sell initially. It came out in August 1979, and it is estimated
that 20,000 have been installed as of September 1984. Most early

installations were DPCX systems, which operate as IBM 3730
replacements. General-purpose DPPX systems have been
installed in substantial numbers since 1982.

The DPPX software was well received, but it was designed in
modular fashion similar to OS for the S/370-compatible
processors. The overhead was so high the 8100 had little of its
precious power left to perform data processing.

IBM has since introduced the 8140C, a dual-processor version
of the 8140B, and the 8150B dyadic processor to increase
performance to about 0.4 (8140C) and 1.0 (8150B) MIPS as
compared with 0.4 for 4361-3 and 1.5 MIPS for the 4361-5. The
4381, on the other hand, offers performance in the 0.6 to 4.8-
MIPS range.

The 8100 initially had limited connectivity capabilities with other
small IBM computer systems. IBM has increased its connectivity
to IBM Datamaster, Series/1, 5280 Distributed Data System, the
3640 Plant Communication System, and IBM Personal Computer.

Another problem associated with the 8100 is that it runs under
2 operating systems not compatible with one another. Some
programs run under DPPX and not under DPCX, and the converse.
The Distributed Office Support Facility (DOSF) runs under DPCX,
and DPPX users require a second 8100 system running DPCX
to gain text processing facilities. The Distributed Office Support
System (DISOSS), electronic mail facility, operates as a
cooperative venture between an 8100 DPCX system and an IBM
S/370-compatible host. Database, transaction processing, and
program development software run only under DPPX.

[BM's direction with the 8100 has been to bring the facilities
of DPPX and DPCX closer together. Both now support the 3270
Data Stream Compatibility (DSC) feature so that terminals
connected to any 8100 can operate as if they were directly
connected to a S/370-compatible host. The interconnect facilities
with Series/1, Datamaster, and others as mentioned earlier are
offered for both DPPX and DPCX systems. IBM has stated offer
intentions to DOS under DPPX.

In the past year, however, IBM has introduced many software
packages for System/36. The S/36 can function as an SNA LU
6.2 like System/38. In addition, IBM PCs can attach to S/36
for resource sharing and document distribution. The System/36
is small and inexpensive with an entry-level price of about $13K.
Its performance is about 0.3 MIPS.

The System/38 is the upgrade system for System/36, although
the upgrade is notan easy one. The performance range of System/
38 is from about 0.2 MIPS to 1.2 MIPS. IBM has also increased

its connectivity to other IBM systems in the past year.

It appears that the Systems/36 and /38 may very well displace
the 8100 as the favored SNA distributed processing systems.

IBM is also moving out in many other directions. Changes are
more rapid now than at any other time in its long history. The
top of the line is expanding rapidly, but so are the bottom and
the middle. IBM is also expanding into other communication-
oriented ventures. It has gone outside to Intel to acquire the
microcomputer for its Datamaster and Personal Computer. And
it has acquired Rolm for PBX development using Rolm's CBX
family. Satellite Business Systems, Inc (SBS), founded by IBM,
Aetna, and Comsat, has launched more satellites, one from space
by the Columbia crew on November 11, 1982. Comsat is pulling
out, and if approved, IBM will increase its holding in SBS.

The IBM 3725, the long-predicted replacement for the 3705
Communications Processor, has been out for over a year now.
It is evolutionary rather than revolutionary. It includes a separate
maintenance and operating support system processor and is not
software compatible with 3705. For a time, IBM matched software
developments for 3705 for those for 3725. IBM announced
recently that ACF/NCP 3.0 was the last release for the 3705.
This means that future SNA developments will be implemented
only on the 3725.

Hardware changes are rapidly being made, but so are software
changes. The brisk business for replacement front ends to IBM
mainframes has all but disappeared. Only Comten with its NCP-
compatible software, keeps up with the changes IBM is making
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to NCP. The Amdahl 4705, which runs IBM’'s NCP software, is
selling well.

Mainframe announcements have added power at the top. The
10-MIPS 3081D model, introduced in November 1980, was
topped by the 14-MIPS 3081K in October 1981. Furthermore,
a 3081D can be field upgraded to a 3081K in just 14 hours.

In March 1982, IBM announced the 3083 Series of models which
essentially replaced all the 3033 models. The performance of the
3083 models ranges from 3.0 MIPS to 8.4 MIPS.

The 3084, announced in September 1982, is a dual-processor
version of the 3081K and rated at 26.6 MIPS. In addition,
processors are periodically being offered with slightly more
performance at the same price. The 3084 model now supports
96M bytes of real memory.

The newer mainframe models extend addressing from 24 to 31
bits for virtual and real addressing of 16M to 2048M bytes of
memory. The XA version of the MVS operating system handles
both 24- and 31-bit addressing concurrently. SNA now supports
31-bit addressing.

IBM has also introduced new Series/1 and System/38 models.
System/36 has replaced the aging System/34. The company is
supporting field-developed programs on 8100, adding new
software and new models to its personal computer, and
encouraging outsiders to develop programs for its personal
computer.

Over the past year, IBM has announced 3 local area network
products: the PC Cluster for interconnecting PCs for resource
sharing, the PC Network based on the Sytek broadband LocalNet
40, and the IBM Cabling System with hints of token ring LAN
to use it. The IBM Cabling System is being offered to provide
a common cabling scheme to interconnect IBM terminals, PCs,
and small computers.

The phenomenal success of the IBM PC in the past 2 years has
been a big IBM story. As of December, IBM will have sold over
3.5 million of its PCs.

IBM introduced an XT model in October 1983 that can execute
the S/370 instruction set and run under a subset version of VM/
SP. It can operate in a truly distributed environment as a S/370
workstation and run many of the same application programs that
can run under VM/CMS. It has less than half the performance
of a 4321 or less than 0.1 MIPS for the programs it can run.
The PC/AT introduced in August 1984 is also offered in an 370
version that can also run VM/SP. The PC/AT performance is
about 0.15 MIPS.

Another PC version is called the 3270/PC, which has the power
of a PC and the facilities of the IBM 3270 terminal family, which
is rapidly becoming the standard protocol for interfacing the data
streams from one IBM computer system to another.

IBM also announced the PCijr for the home market on November
1, 1983. It runs under the same operating system as the PC. It
can also support an asynchronous modem so it can communicate
with other systems.

New hardware has been only one part of the IBM story. A flood
of new software has also been introduced to support the new
hardware and its new features. In addition, IBM introduced its
"R" relational database for its mainframe systems, calling it
Database 2 (DB2). IBM has emphasized that DB2 is not replacing
IMS, but is a complementary product to IMS. Both can coreside
on a processor and users can access data stored in either/both
IMS and DB2 files. Such an arrangement requires an enormous
amount of memory, which is probably why the 3084 is now
available with 96M bytes of memory.

The Query Management Facility allows users to query either DB2
or SQL data files. Thus, at the same time IBM added a new database
ﬁactillity, it has brought all its database facilities together after a
ashion.

In the midst of all this activity and the dispersion of products
into all the data processing market places, SNA has been the
“glue” that binds everything together. The importance of SNA
continues to increase and will continue to do so as IBM moves
more and more into the information processing era. SNA is

becoming more powerful, and it is becoming easier to use as
end users become unaware they are even using a computer.
SNA will continually develop in an evolutionary way, pulling all
of IBM's past, present, and future products together.

Many issues still remain to be resolved:

e How will the Computer-Based Exchanges (CBXs) fit into the
communication/data processing environments?

e What will be the interrelationship between the CBXs and LANs
now in development and the office of the future?

o How will network management and administration be handled?

o How will SNA change to meet the new standard being adopted
for the session and transport levels of the OSI model?

Most mainframe vendors believe data processing is inextricably
connected with communication and the vendors of CBXs. Many
computer mainframe vendors have formed alliances with CBX
vendors. IBM formed a joint venture with Mitel then severed it,
reportedly because Mitel had delays in its software development
for its SX2000 switch. IBM then turned around and formed a
joint venture with Rolm, then IBM acquired Rolm in September
1984. Evidently, IBM planners believed they could not afford to
wait to develop their own CBX system and were willing to buy
the expertise on the outside. How well the Rolm/IBM merger
will work remains to be seen. They are very different in
management styles.

Certainly, CBXs and LANs offer many of the same facilities. The
CBX solution to the interconnection of local devices is the one
with which most users are familiar. LAN vendors, however,
maintain the long-term solution for local interconnection will
require a LAN or a series of LANs that handle data, text, voice,
and video. LAN vendors contend the CBX solution requires too
many wires, provides too low a bandwidth, and concentrates
control in a single switch, making the whole vulnerable to
equipment failure.

Proponents of the CBX solution point out that most buildings
contain wiring for connections to a central switch with existing
PABXs. Also, they question the requirement for 10M-bps data
rates, and they point out that central switches can be duplicated
(for redundancy) so the system is not dependent on a single control
unit. CBXs will support the T1 carrier (1.544 bps) for high data
rates when required.

Old buildings will probably not be rewired to support LANs, but
many new buildings will be. As the industry moves into the
information processing era, more and more bandwidth will be
required. It has been suggested that bandwidth may well become
like memory. No matter how much memory users have, they
always want more. Thus, no matter how much bandwidth users
have, they will want more. As more and more reports of successful
LAN installations are written, more and more users will wantthem.

Many vendors are now offering LANSs to interconnect IBM PCs
as well as other PCs. IBM has proposed a token-passing LAN
standard to the IEEE 802 Committee. IBM indicated it would
introduce a token-ring LAN within 2 years when it announced
its cabling system. The assumption is that many companies will
have the IBM Cabling System in place when the LAN products
become available. In the meantime, the company announced the
PC Cluster and PC Network.

The recommended Open Systems Interconnection (OSI) model
of the International Standards Organization (ISO) is the model
each vendor claims it uses for its distributed network architecture.

The difficulty is that SNA as well as other distributed architectures
have been developed and used without the specifications for each
level of the OS] model ever being standardized. In fact, the
organization of the OSI model is primarily based on the structure
of SNA, which was announced over 10 years ago.

So far, the OSI session, transport, physical, and data link levels,
the 4 lowest levels of the OSI model, are the only ones formally
adopted.

The OSI committee is moving rapidly, and SNA, as well as
distributed architectures from other vendors, will undergo
changes to bring itinto line with the OSI model. Perhaps, gateways
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will be used to interface SNA to OSI networks.

IBM's approach tointerfacing X.25 networks is through its Network
Interface Adapter (NIA) with software support in NCP residing
inthe 3705/3725 Communications Processor. The SNA boundary
is at the X.25 interface, which supports multiple point-to-point
virtual circuits between two SNA nodes or between an SNA node
and a non-SNA node. The IBM X.25 interface supports the error
control procedures in X.25, but IBM provides end-to-end control
only with an SNA node to SNA node version. IBM's statement
of direction for its communication facility for the 3705/3725 is
that it will interface to X.25 directly and not require an NIA. The
first product to do that is the IBM 3274 Control Unit. New
microcode supports X.25.

Most outside vendors interface their products to SNA networks
by emulating the LU2 device protocol, which is the protocol used
by the IBM 3270 Cluster Controller. Some vendors provide
software emulation; others provide both hardware and software
emulation. Only COMTEN/NCR has attempted full transport layer
support for SNA. Emulating the LU2 protocol is complex. IBM
has 2 control units, 3 displays, and 2 printers in the current 3270
product line. It has over 2 million 3270s installed and is shipping
up to 500,000 per year. Undoubtedly, there will be more models
and features offered.

Other approaches also present problems. The NTO interface is
limited. The public data networks are providing protocol
conversion for interfacing to SNA, but being able to transport
data is not necessarily communicating. Users can add support
for non-SNA terminals in the user application programs.

IBM is implementing its Document Interchange Architecture in
the SNA Application layer with its DISOSS/370 products. Many
of the IBM systems can perform services for each other and
interchange messages and documents: S/370 hosts, 8100,
Displaywriter, 5280, 5520, Scanmaster 1, and the PCs. The SNA
Distribution system (SNADS) is also offered for a number of systems
for peer-to-peer distributions.

One of the greatest weaknesses in all distributed networks, not
just SNA, is in its network Management and Administration.
This includes:

® Managing the problems that occur in the network and
establishing default facilities.

e Making changes to the network without disrupting other
facilities on the network.

e Measuring performance in terms of response times and overall
throughput.

e Cost allocation for use of network facilities.

IBM provides a number of products for network management,
but there is generally a need to tie all the products togetherthrough
a Network Control Center (NCC). SNA does not provide enough
facilities for performance measurement and cost allocation. [BM
now offers a plan with guidelines for the user to develop an NCC.

SNA thas truly made substantial progress since its inception in
1974. The path has been one of evolution, not of revolution. The
changes have been extraordinary considering the hundreds of
hardware and software products SNA must combine. Some of
SNA's problems stem from its heritage of host orientation.
Decisions based on methods to distribute processing away from
the host has produced multiple contendors for the distributed
processor label: Series/1, System/36, System/38, 8100, and
4300. IBM seems to make clearcut choices reluctantly. System/
36 and /38, 4300, and 8100 appear to be in contention.
Eventually, each will evolve into a market niche, as SNA will
evolve into a network for the information processing era. System/
36 and System/38 are playing a larger part in SNA with their
implementation of LU 6.2 protocol for shared transaction
processing tasks. The ubiquitous Series/1 continues to develop.
The PC System/ 36 development effort is producing an avalanche
of products. The PC workstation is going to be everywhere.

[0 Modes of Operation

An SNA network can be operated as a distributed processing
system with independent subsystems performing local processing

while appearing to the host as a terminal (data entry, batch, RIE,
HASP, or interactive). Subsystems can be any of IBM's distributed
processing systems which include virtually all of IBM's current
product lines and many of IBM's older systéms; such as the S/
360 and S/370 computers, that are no longer marketed. With
new releases of ACF/VTAM and ACF/NCP, independent SNA
networks can be interconnected through one or more gateways
so a user can have access to up to SNA 255 networks.

O Ease of Use Features

A high-level language is available to generate NCPs for 3705/
3725; it includes system, configuration, block handling, and
generation delimiter macros. The language processor runs under
DOS/VS, OS/VS1, or OS/MVS on S/370-compatible processor.

There are user-friendly features available for the 8100 as a
distributed processor. DMS/DPPX (Development Management
System) permits interactive application program development
locally, specifically for submission of transactions to CICS/VS
or IMS/VS on S/370-compatible host. DMS facilities include
TUTOR (provides explanations for novice), PROMPT (lists options
available), and HELP (for assistance). DPPX/DTMS (Database and
Transaction Management System) provides facilities to create,
maintain, query, and execute transactions on databases.

Other facilities include assistance for programming application
display and printer formats, monitoring system use and
performance, and developing programs for DPPX on a host system
before an 8100 is delivered. Host facilities for S/370-compatible
processors running CICS/VS, TSO, or VM /370 provide additional
application development aids for the 8100 running under DPCX.
DMS/CICS/VS is an application development aid for developing
transaction processing programs to run with CICS/VS and any
OS/VS or DOS/VS S/370-compatible system.

Application Development Facility (ADF) relieves programmers of
coding many of the modules needed for IMS/VS applications;
the user defines rules/parameters to be stored in a table
referenced by functional modules that tailor applications to the
user's specification.

The Teleprocessing Network Simulator (TPNS) allows users to test
applications programs in a simulated network environment. It can
test in both a single- and multiple-domain network environment.

IBM provides many facilities to improve productivity by making
various operations easier to perform. Installation Productivity
Options (IPOs) consist of pregenerated, component-synchronized
composites of software modules that can be tailored for specitic
environments. [IPOs are available for most of IBM’s major operating
systems such as OS/MVS and DOS/VSE. The Interactive System
Productivity Facility (ISPF) and ISPF/Program Development
Facility (PDF) make it easier to develop interactive applications.

O Strengths

IBM has a long record of success in the computer field. For most
of those years, IBM was praised for its marketing and business
management acumen, and castigated for its mundane hardware
and software. Yet IBM was the first vendor to introduce a family
of computers running under one operating system (S5/360).
Although OS/360 was long delayed and inefficient, it did do
almost everything for almost everybody. IBM has supported its
user community providing upgrade paths (although not always
to a customer's liking), through emulation and conversion aids,
or by the VM/370 umbrella which supports multiple environ-
ments. The OS/360 user environment was revised and upgraded
within the S/370, 3030, 3081, 3083, 3084, and 4300 Series to
include virtual memory, expanded telecommunications facilities,
SNA, database management, transaction processing, and multiple
processor support.

IBM has gradually built a reputation as a technical leader in
software and hardware development, although IBM has failed
to grasp the importance of some markets. Amdahl, for example,
capitalized on [IBM's neglect of the top of its line as much as
on its technical excellence to develop the Amdahl processors.
IBM also was slow to respond to the large minicomputer market,
and only recently developed a personal computer product. Having
recognized a market, however, IBM can go after it with a
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vengeance, as it has with the 3081, 3083, and 3084 mainframe
models and with the personal computer. IBM was the first to
develop the small business market with its System/3. IBM was
also the first to announce a network architecture, which included
the first bit-oriented protocol. IBM was the first to offer 64K-bit
RAM chips in a commercial product (the 8100). IBM was also
the first mainframe vendor to make a mainframe product (4300)
price-competitive with minicomputers.

IBM must stay at the forefront of technology if it is to continue
growing. Many markets depend on technology to make
appropriately priced products. For example, the home computer
customer will not subscribe to remote database access as long
as communications costs are high. When costs come down, that
market can develop.

IBM has a huge customer base to maintain and upgrade, thus
IBM will continue to produce compatible products to move its
base gradually into new applications. Its base is large, and IBM
can spread the cost of developing applications software over many
systems. The company can make money and still charge less
than other vendors for comparable software because IBM’s base
is an order of magnitude or two larger than other vendors’ bases.

Standards, developed by standards organizations including the
American National Standards Institute (ANSI), International
Organization for Standardization (ISO), Consultative Committee
for International Telephone and Telegraph (CCITT), and Electronic
Industries Association (EIA) are always influenced by what IBM
is doing. :

Increasingly, data processing markets are also data communi-
cation markets. Sometimes, IBM's influence is a result of its size
and domination of world data processing/communication
markets. At other times, the influence stems from IBM having
a standard to propose when other vendors have none to offer.
This appears to be the case with IBM's Document Interchange
Architecture (DIA), Document Content Architecture (DCA), and
Graphic Code-Point Descriptors (GCD). They are likely to be
adopted as standards simply because they are the only ones
proposed.

IBM has shown it understands what it takes to maintain its growth
of about 14 percent per year. It needs to be involved in almost
every data processing and communication market. To achieve
this objective, IBM has used acquisition and contracts with outside
vendors as well as internal development to enter new markets.

Last but not least, IBM has the largest computer sales and service
organization in the world, so an IBM system can be serviced
anywhere. The IBM distributed network concept as implemented
in versions of SNA will therefore be supported by all of these
IBM ‘“strengths.” SNA has evolved and matured and it works.
Users can look forward to a future in which IBM continues to
extend its flexibility and versatility in response to market pressures
both from users and competitive vendors.

[0 Limitations

IBM's size means thatit can set de facto standards for the computer
industry in many areas. In other areas, however, it cannot. The
ISO organization is worldwide, and IBM cannot dominate it. IBM
tries to influence standards organizations and drags its feet on
producing compatible products until forced to do so. For example,
IBM introduced products to interface to X.25 packet-switched
networks in Canada and Europe but not in the U.S. until July
1981 after considerable customer pressure. IBM should support
multivendor networks more strongly in the future. The company
cannot lock out foreign computers, networks, or terminals from
interfacing to SNA networks and remain competitive.

IBM's strength of a large base that provides stability and an
assurance of a compatible stream of new products is also a major
limitation. The large base makes it difficult for IBM to change
direction or to move quickly. The base is just too large. Smaller
vendors can offer innovative products that provide new ways to
do business. They are riskier to use than IBM products, yet the
rewards are potentially greater, frequently offering a large
competitive advantage. IBM's major “limitation” therefore relates
to keeping SNA compatible with its large installed base while,
at the same time, remaining competitive with newer state-of-the-
art products and networking technologies.

Network management is the greatest limitation of SNA. Changes
are difficult to make, requiring system generation when alternate
routes are put in the system. An industry analyst has stated that
if "AT&T had developed the telephone system like SNA, everybody
would have to hang up when a new phone was connected.”

The Communications Management Configuration (CMC) solution
required a large expensive host and put all the “eggs in one
basket” making it risky. With the introduction of the 4300 Series,
it is likely that IBM will eventually offer a CMC based on the
4300 and incorporate backup capabilities.

IBM has developed the Information/System, a licensed interactive
retrieval program with related utilities for problem, change, and
configuration management. Designed for helping managers to
fine tune their systems in addition to day-to-day management
of the system.

SNA is host-dependent and is not network-oriented in the sense
of multivendor networks. It is not built on industry standards, which
will eventually be required for multivendor environments. SNA
is growing more complex all the time and is difficult to understand.

On the other hand, IBM has made SNA reliable, flexible, and
easier to install. Also, the gap between IBM's capabilities and
its competitors are getting larger not smaller. The changesto SNA
are taking place more rapidly than at any time since it was
announced. This is due to its all encompassing nature. Virtually
all of IBM's products fall under the SNA umbrella.

B ARCHITECTURE SUMMARY

SNA was originally developed to integrate the elements of a data
processing network built around a single host computer, and its
structure reflects that origin. SNA is a host-controlled architecture,
although a network can include multiple hosts. Each host controls
its own set of network resources, called a domain. A network
can contain a single domain or multiple domains. It can consist
of multiple single domains where one domain communicates with
its own resources but not with the resources of another domain.
A multiple-domain network, however, provides facilities for cross-
domain communication, and a user in one domain can use
resources from another domain. Each physical unit (PU), logical
unit (LU), data link, and data link station in a network belongs
to one domain or is shared by multiple domains. Domains maintain
a peer-to-peer relationship to each other. Shared control is a
relatively new feature of SNA. Multiple domains can concurrently
share control of communication controllers and data links, and
serially share PUs and LUs; see Figure 1.

The development of SNA has resulted in 5 different versions, some
of which are incompatible.

SNA 1 (1974) e defines basic architecture structure; tree-
structured net with single system service control point (SSCP)
in root node; one domain; SSCP in VTAM access mode software
in S/370 node; supports only SDLC transmission and SDLC
terminals ® technically includes those features implemented in
VTAM 1.1, NCP 1.3 @ not compatible with other versions.

SNA 2 (1975) e extends support to BSC and Start/Stop
terminals; still one SSCP and one domain ® technically includes
features supported by VTAM 2, TCAM 10, NCP/VS 14 and 1.5

® not compatible with other versions.

SNA 3 (1976) e major revision; multiple tree-structured nets,
each with control point hosts and domains; allows sessions
between 2 logical units in 2 different domains, intercommuni-
cations close to root of net; remote NCP nodes connected to single
local NCP node; one route between subarea node pairs; SSCP
performs session outage notification e technically includes
features supported by ACV/NCP/VS 1, ACF/VTAM 1.1, ACF/
TCAM 1.1 e can coexist in networks with SNA 4.1 and SNA
4.2 implementations.

SNA 4.1 (1979) e still one route between subarea node pairs
e technically includes features implemented in ACF/NCP/VS
1.2, ACF/VTAM 1.2, ACF/TCAM 2.1 e can coexist in networks
with SNA 3 and 4.2 implementations.

SNA 4.2 (1981) e introduced concurrently with 4300
announcement ® no longer any distinction between local and
remote NCPs e supports multiple parallel SDLC links between
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adjacent 3708s, logical grouping of links between adjacent nodes,
multiple transmission priority levels, and additional verification/
error features ® technically includes those features in ACF/NCP/
VS 1.2, ACF/VTAM 1.3, and ACF/TCAM 2.3 e can coexist in
networks with SNA 3 and 4.1 implementations.

SNA Today (1984) e supports both 3705/3725 communica-
tions processors on one network; requires ACF/NCP 2.0 for 3705
and ACF/NCP 4.0 for 3725, ACF/SSP 3.0/4.0 for host support
of program preparation; ACF/TCAM 2.4, ACF/VTAM 21, 2.2,
or 3.0, MVS on host system; also requires EP for 3725, NTOR1.2.
or 2.1 for 3725, X.25NPS1 1.4.1 or 1.4.2 to support 3725; other
host programs to support 3725 include EREP 1.5, NPM, NPDA
1.0, NCCF 2.2, and NLDM e ACF/VTAM 2.2 or above running
under MVS/370 or MVS/XA provides a gateway for intercon-
nection of separate independent SNA networks; channel-to-
channel connected host systems on separate SNA networks can
use ACF/VTAM 2.2 as the gateway; ACF/VTAM 2.2 on a host
system uses ACF/NCP 3.0 or above running on an IBM 3705/
3725 front end as the gateway for interconnection of up to 255
separate independent SNA networks ® the gateway is transparent
to network users ® new releases of other programs support the
gateway, new 3710 Network Processor, 31-bit addressing under
MVS/XA: NCCF 2.2, NLDM 1.1, 1.2, and 1.3, NPDA 2.0 and 3.1
or 3.2, MVS/OCCEF, Information/Systems 1.2 and VSE/OCCF
1.1 or 1.2 @ VM increasingly operating as a native mode system

rather than umbrella system with guest operating system
previously only MVS, MVS/XA, and VSE systems operated as
SNA hosts; VM in native mode is still limited, but it is moving
toward parity with MVS and VSE with many new communication
packages available for VM: ACF/SSP 3.0, EREP 3.1, TPNS 2.3,
ACF/VTAM 3.0, RSCS Networking Version 2.0, NCCF 2.0 ¢ IBM
has stated it intends to support NPDA, NLDM, and X.25 NPSI
under VM/SP and to continue enhancements for ACF/VTAM
in VM/SP environment.

B DISTRIBUTED SYSTEM MANAGEMENT

Networks are set up to handle at least 3 data processing
functions—sessions, jobs, and transactions.

For sessions, a terminal or applications program is connected
to a subsystem in one of the processors on a network for a
conversation; the terminal or application logs on for the duration
of the conversation then logs off. Primary products associated
with session control are ACF/VTAM MSNF, ACF/TCAM MSNF,
and ACF/VTAME. Both job and transaction processing use
session networking control to establish connection between
endpoints and to route information through the network.

For jobs, batch entry subsystems route jobs through the network
to the processor which will execute the job and return results.
Primary products thatimplement job entry applicationg are MVS/
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SP-JES2 R2, MVS/SP-JES3 R2, JES2/NIJE, JES3 networking PRPQ,
RSCS Networking for VM/370, JEP and FTP with VSE/POWER
and DOS/VSE, and JNF with VS1.

For transaction processing, the network routes transactions
according to the information supplied with a message to the
appropriate subsystem on the network. Primary products used
to implement network transaction processing are IMS/VS MSC,
CICS/VS ISC, DPPX Data Base and Transaction Management
System (DPPX/DTMS) and Airline Control Program Transaction
Processing Facility (ACP/TPF).

[0 Network Management

The combination of Advanced Communications Function/
Network Control Program/Virtual System (ACF/NCP/VS),
running in the 3705/3725 Communications Processor, and
Advanced Communication Function/Virtual Telecommunica-
tions Access Method/Virtual System (ACF/VTAM/VS), running
in the host processor, form a network operating system. NCP
provides line control and path control to route data through the
network, and VTAM oversees the entire network and provides
access to application programs. To implement all the bells and
whistles of SNA, including the Cryptographic Subsystem for
system and data security, ACF/VTAM/VS must run under MVS
or MVS/XA operating system in an IBM/370-compatible host.
MVS can run under the VM/370 umbrella and gain the
advantages of its features. ACF/VTAM/VS can also run under
VM in native mode.

A 4300 processor running ACF/VTAM or ACF/VTAME under
SSX/VSE or DOS/VSE can operate as an SNA node or distributed
processor. In addition, VM/VTAM Communications Network
Application (VM/VCNA) running as an applications program
under ACF/VTAM or ACF/VTAME allows VM/CMS systems to
be part of SNA networks accessing application programs on other
systemi and offering CMS services to other terminals on the
network.

Network Communication Control Facility (NCCF) e a VTAM
application program that provides network control for operators
at designated 3270 terminals; allows network operator to execute
ACF/VTAM, ACF/VTAME, or ACF/TCAM commands and
receive access method messages from network; provides
communication and database facilities for collection, storage, and
retrieval of network errors to support NPDA; operates as base
for IBM or user-written Communications System Management
Applications ® improvement on Network Operations Support
Program (NOSP) @ Terminal Access Facility allows NCCF operator
control of CICS/VS, IMS/VS, HCF (Host Control Facility), and
TSO; standard feature of NCCF 2.0 and above for MVS, MVS/
XA, and VSE/AF e NCCF 2.0 available in native mode under
VM e now at version NCCF 2.2; provides operator control and
configuration load support for IBM 3710 Network Controller,
(unavailable for VSE/ AF version) 31-bit addressing on MVS/XA,
and VSE/AF telecommunications users ® program services for

NCCF 2.1 will be available until December 31, 1985.

NCCF 2.0 for VM/SP and VM/SP HPO e same facilities as
provided in 2.0 for MVS:
$1,800/%$1,620 initl $300/$270 mo $30/$40 serv

5665-316 NCCF 2.2 o for MVS/XA in 31-bit addressing mode;
available second quarter 1985:

2,550/2,295 425/383 60/96
5666-285 NCCF 2.2 e for VSE/ AF; available fourth quarter 1985:
1,050/940 175/158 20/32

5668-947 NCCF 2.2 @ for MVS/370 and MVS/XA in 24-bit mode;
available first quarter 1985:
2,100/1,890

Operator Communication Control Facility (OCCF) R.1 e allows
1 or more remote MVS systems to be operated from a host system;
program resides in the remote system(s) and optionally in the
host; functions include sending commands issued at the host to
the remote for execution, intercepting messages at the remote
system and routing them to the host for reply or information, having
predefined replies for write to operator with replies (WTORs),

350/318 50/80

generation of a series of commands through a command list, and
3275 data stream emulation support for the Remote Operator
Console Facility (ROCF) of the 4341 MVS and 4300 DOS/VSE
processors ® for local operations, requires MVS/SP-JES2 1.3.2
for remote operations, requires NCCF 1.2, ACF/VTAM 1.2 or later
with Multi-System Networking Facility (MSNF), or ACF/TCAM
2.2 or later with MSNF:

990/740

330/245 8/13

Network Performance Monitor (NPM) e replaces Network
Performance Analyzer (NPA); provides extensive facilities to assist
an ACF/VTAM customer in managing a communication network:
realtime monitoring of the network and color graphics displays
of network status to allow users to identify performance problems
and fine-tune the system ® collects the network data needed to
manage network resources efficiently; enhances the functions of
the Network Performance Analyzer (NPA); measures host
response time and in many environments, computes network
response time ® can display response times by application, virtual
route, major node, line physical unit, logical unit, or group of
logical units ® automatially alerts the network operator when
performance degradation exceeds user-specified thresholds; full-
color monitor graphics can be dynamically updated to show the
applications, lines, or nodes with the worst response times;
measures transaction volumes as packets of information flow
through the ACF/VTAM and ACF/NCP SNA layers; provides
average packet size, bytes per second, messages per minute, and
polling rates ® network analysts can use the data to access the
performance of various network components by viewing displays
of error counts, NCP buffer pool levels, outbound queues, channel
gueues, and NCP slowdown measurements ® stores its data in
online VSAM files for retrieval; selected information can be logged
in a file for later processing by off-line programs; runs under MVS/
370 or MVS/XA; requires ACF/VTAM V1R3 or ACF/VTAM R2
on host system and ACF/NCP V2 or V3 on 3705 or 3725 or
ACF/NCP V1R2.1 or R3 with NPA controller; also requires the
Graphical Data Display Manager Release 2, Presentation
Graphics Feature, TSO, and DFSORT (or equivalent) to provide
the optional graphics network facility ® available June 1984:
3,000/2,250 500/375 57/91

Network Logical Data Manager (NLDM) e NCCF application
that extends network problem determination facilities; collects
SNA session-related information and makes it available to NCCF
operator station ® supports SNA Network Interconnection and
Response Time Monitor feature on SNA 3274 Control Units ®
NLDM 1.3 supports MVS/XA 31-bit addressing ® in statement
of direction, IBM indicated it will extend NLDM to VM/SP
environment ® runs in MVS/370 and MVS/XA environment e
requires ACF/VTAM 3.0 or about, ACF/NCP 4.0 for 3725, and
NCCEF 2.2 for full functionality ® available first quarter 1985:
1,305/979 207/155 24/38

Teleprocessing Network Simulator ® designed to test online
application programs, control programs and networks; executes
as an ACF/VTAM application program, eliminating need for a
communication controller (3705/3725) in some environments ®
supports extended addressing, simulation of X.25 network and
PU 2.1 network nodes (those that support LU 6.2 such as System/
36 and System/38), enhancements for 3725 such as modules
128 transmission and enhanced sunport for simulation of
asynchronous terminals, SNA networking enhancements, sample
ACF/VTAM application programs and other capabilities ® TPNS
2.3 operates under VM/SP in native mode as well as under MVS/
370 and MVS/XA:
NC/NC

1,876/NA NC/NC

INTL: first number is initial license fee for primary system,
second figure is initial license fee for distributed system
(DSLO). MO: first figure is monthly license fee for primary
system, second figure is monthly license for distributed
system (DSLO). SERV: first figure is Monthly Licensed
Program Support Charge (MLPSC), second figure is Monthly
Multiple Licensed Program Support Charge (MMLPSC).
OTC:one-time charge when applicable. All prices are current
as of November 1984.
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Network Problem Determination Application (NPDA) e
provides an orderly way to alert the user of potential troubles,
helps locate failing resources, and offers direction to resolve
problems @ runs under NCCF 1.2 or above and can be initiated
by an NCCF operator at an NCCF terminal; uses cross domain
capability of NCCF to display collected data in remote NCCF
domain; allows operator to enter data into Information/
Management database; supports IBM's modems and 3867 Link
Diagnostic Unit ® provides HELP facilities; supports SNA and non-
SNA devices attached to a 37X5 and operating in SNA-controlled
network; supports SNA and non-SNA devices attached to a loop
adapter on 4300 and operating in an SNA-controlled network;
supports 3270 devices attached to 37X8 controller with 270X
emulation program (EP) or partitioned emulation program (PEP),
and operating in non-SNA environment (for MVS/370 and MVS/
XA only); supports 3270 devices attached to a 270X Transmission
Control Unit and operating in non-SNA-controlled network (for
MVS/370 and MVS/XA only), and other devices locally attached
to the network host system (for MVS/370 and MVS/XA only)
o Threshold Analysis and Remote Access (TARA) feature supports
3600 Finance Communication system for problem determination,
performance data, alert generation, and remote operation ¢ NPDA
3.2 provides enhancements that support 31-bit addressing of
MVS/XA, IBM 3710 Network Controller, report record logging
facility, and enhanced HELP function ® requires NCCF 2.2 ¢ IBM
has stated it intends to extend NPDA to VM environment ® 5668-
920 NPDA 3.2 @ for MVS/370 and MVS/XA in 24-bit addressing
mode; requires ACF/VTAM 2.1/2.2/3.0 or ACF/TCAM 24,
available first guarter 19885:
1,650/1,237 264/198 22/35

5665-321 NPDA 3.2 e for MVS/XA in 31-bit addressing mode;
requires ACF/VTAM 3.0; available second quarter 1985:
1,920/1,440 320/240 28B/45

5666-295 NPDA 3.2 e for VSE/AF; requires ACF/VTAM 2.1/
3.0; available fourth quarter 1985:

825/618 132/99 16/26
3600/4700 TARA Feature ® for all versions:
1,210/907 176/132 19/30

[0 Session Management

Through the Multiple System Network Facility (MSNF) in either
ACF/TCAM or ACF/VTAM, Network Addressable Units (NAUs)
of one system on a network can communicate with NAUs of other
systems. An NAU can be an SNA-SDLC terminal, a non-SDLC
terminal, or an application program/subsystem. For example, an
SNA-SDLC device/terminal on one system can communicate with
an application program/subsystem on another system. A 3270
BSC device/terminal on one system can communicate with an
application program/subsystem on another system. A 274X or
TWX device/terminal can communicate with Timesharing Option
(TSO) and application program/subsystem on another system.
An application program/subsystem on one system can commun-
icate with an application program/subsystem on another system.
The requirements are that the communicating subsystems must
be NAUs, and both systems incorporate the appropriate software
to perform the required functions.

Multiple System Network Facility (MSNF) e included with
ACF/VTAM 2.0 or above and ACF/VTAME e requires ACF/
NCP/VS; allows Logical Unit (LU) in one domain to access LU
in another domain on network; multiple sessions can be set up
between LU (such as an IMS database) in one domain and LUs
(such as transactions) from different domains ® requires initiation
through session between SSCPs in both domains; once initiated,
session between LUs is direct without SSCP intervention; requires
primary LU to notify SSCP of session termination ® MSNF under
ACF/VTAM 3 and above supports multiple routes between NCPs
and hosts, up to 3 transmission priority levels for application
sessions, and global network flow control to prevent overloading
particular NCP or host (See Interactive Processing Management
section for details on applications-oriented Session Management.)

SNA Network Interconnection (SNI) e allows terminals on one
SNA network to access resources in another SNA network; the
cross-network communication is transparent to the user ® provided

by ACF/VTAM 2.2 and ACF/NCP 3.0 and above which operate
as gateways between SNA networks; an ACF/VTAM gateways
can use multiple ACF/NCP gateways and an ACF/NCF gateway
can service multiple ACF/VTAM gateways ® other products that
operate with SNI gateways are NCCF 2.0, NLDM 1.2, NPDA 3.0
or above releases and MVS or MVS/XA host systems ® allows
for interconnection of up to 255 networks; addressing within an
SNA network is independent of addressing in other networks,
thus addresses can be revised across networks.

Prior to Version 3, ACF/VTAM ran in the MVS or VSE
environment. It ran on VM systems under a guest operating
system. ACF/VTAM 3.0, however, can run in native mode under
VM/SP 1.4. In addition, ACF/TCAM 3.0 is a restructured TCAM
product that can run as an application program under ACF/VTAM
2.0 or 3.0, which are running in turn under an MVS or MVS/
XA operating system. ACF/TCAM 3.0 cannot run under VM/
SP in native mode.

[0 Host Access Methods

Virtual Telecommunications Access Method (VTAM), the main
access method, provides direct network control. Telecommun-
ications Access Method (TCAM) offers most of the same features
as VTAM, but is used primarily for installations that have older
TCAM applications programs to run. Also, TCAM provides a better
interface to user terminals. ACF/VTAM application programs
provide LU functions and all end-user functions of SNA network.
ACF/TCAM applications, on the other hand, are the end users
and ACF/TCAM contains the LUs for the application. SSCP
(System Service Control Point) resides in VTAM or TCAM.

ACF/VTAME is a simplified version ACF/VTAM that includes
features of ACF/NCP to run on a 4300 with an integrated
communications adapter.

VTAM e generic term referring to ACF/VTAM and ACF/VTAME
® supervises network control; passes control information to NCP
in communications processor to allow NCP to handle the message
traffic between host application programs and terminals on
network ® owns all network resources and allocates them in
response to requests from application programs; connects and
disconnects application programs to/from all local and remote
terminals on network and controls access to network; controls
data transfers between application programs and terminals, where
line discipline and physical characteristics of terminal’s
attachment is transparent to application program; allocates
terminals to application programs; allocates network paths
between application programs and terminals; network compo-
nents, such as communications controllers and lines, are shared
with other active applications; terminals multidropped on one line
can be allocated to different applications ® supports concurrent
execution of multiple teleprocessing applications and controls
sharing of facilities among programs in single host or in multiple
hosts with Multiple System Network Facility (MSNF) @ supports
SNA and locally attached 3270 and 3790 terminals as well as
some pre-SNA terminals through facilities in communications
processor (3705/3725) under NCP or in 4321/4331/4361
communications adapter under VTAME e provides operator
control of network management functions through Network
Communications Control Facility (NCCF) and network statistics
gathering for tuning and accounting purposes ® allocates buffers
dynamically for testing, tuning, and tracing facilities ¢ ACF/
VTAM 2.1 supports both integrated communication adapter and
3705/3725 front-end on 4321/4331/4361 ¢« ACF/VTAM 2.2
supports interconnection of independent SNA networks through
one or more gateways; gateway SSCP in ACF/VTAM 2.2 running
on MVS/370 or MVS/XA system uses ACF/NCP 1.3 gateway
running on 3705/3725; ACF/NCP 1.3 can interconnect up to
255 SNA networks; gateway SSCP can use one or more ACF/
NCP R3 gateways ® SNA networks can reuse name and addresses
of Network Addressable Units (NAUs); the gateway SSCP provides
translation ® gateway is transparent to network user.

ACF/VTAM 3.0 e has been announced for VM/SP 1.4, MVS/
XA SP2, MVS/SP1, and VSE/AF 2.0 e the product for VM/SP
1.4 offers basically the same facilities provided for ACF/VTAM
2.1 with added support of the integrated Communications Adapter
for the 4300 @ ACF/VTAM 3.0 for MVS/XA, MVS/370 and VSE
entends network addressing and virtual storage by supporting
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31-bit addressing; supports NLDM 1.3.

5664-280 ACF/VTAM 3.0 for VM/SP e provides essentially
same facilities as ACF/VTAM 2.1; does not support SNI facilities
of ACF/VTAM 2.2 e operates in conjunction with new facility
in VM/Group Control System (GCS) provided in VM/SP 1.4;
does not require a separate guest operating system but resides
in a virtual machine that is a member of a GCS group e provides
VM SNA console support and operates with RSCS Networking
2.0, VM/SP HPO 1.4, ACF/NCP 3.0, NTO 1.2.1, and NCCF 2.0
® in a statement of direction, IBM indicated the company intends
to provide the following products for VM/SP native mode: ACF/
SSP, NPDA without TA and RA feature, NLDM, and X.25 NPSI
® in addition, the company intends to continue enhancements
of ACF/VTAM in VM/SP native mode:
$3,300/$2,275initl  $1,100/$825 mo  $225/%$360 serv

5665-289 ACF/VTAM 3.0 for MVS/XA e intended as
replacement for ACF/VTAM 2.1 and 2.2 for MVS/XA:
5,850/4,389 1,950/1,463 275/440

5665-313 ACF/VTAM 3.0 for MVS/370 e intended as
replacement for ACF/VTAM 2.1 and 2.2 for MVS/370:
4,800/3,600 1,600/1,200 250/400

5666-313 ACF/VTAM 3.0 for VSE e intended as replace-
ment for ACF/VTAM 2.1 for VSE:
900/810 75/120

ACF/VTAME e special entry-level version of VTAM e runs on
4321/4331 to support the integrated communications adapter;
allows 4331 to interface to SNA network without 3705 front-end
communications processor ® includes many line control and
message control functions implemented by NCP running on the
3705/3725 e upgrades to ACF/VTAM 2.0.

5746-RC7 ACF/VTAME e runs on 4300 system with the

integrated communications adapter; performs certain functions

300/270

of 3705/3725 running NCP:
NA/NA initl $179/$161 mo $75/%$120 serv
$4,000/$3,000 OTC $71/$113 serv

Basic Telecommunications Access Method-Extended Support
(BTAM-ES) @ based on BTAM under DOS/VS 1.34 but extended
to support integrated communications adapter on 4331 under
DOS/VSE control running in either S/370-compatible mode or
Extended Control Program Support for Virtual Storage Extended
(ECPS:VSE) mode ® may be run in any or all DOS/VSE system
partitions in either real or virtual mode; supports virtually all of
IBM's BSC and start/stop devices as well as many channel
attachment devices ® can co-reside in 4331 DOS/VSE system
with VTAME providing gateway to SNA networks for virtually
all of IBM's BSC and S/S terminal subsystems as well as all IBM
processors operating as terminals; processors include 1130
Computing System, 1800 Data Acquisition and Control System,
Series/1, S/3,S/7,5/32, S/34, 5110, and 5280 e also supports
many directly attached transmission control units (ICA on S370/
115, 125, 135, and 138; Comm Adapter on 4331) and local
terminal (2701 Data Adapter, 3702/3/5 Transmission Control
Unit, and 3704/3705-1/3705-1 Communications Controller)
controllers with their associated terminals (2848 Display Control,
2790 Data Communications Systems, and 3270 Information
Display System).

ACF/TCAM e high level access method providing high
performance and comprehensive function ® supports BSC, start/
stop, local attached, and SDLC terminals; supports MVS/370,
MVS/XA, and VS1 applications ® shields application programmer
from terminal types and their control; messages are queued, thus
application program need not be active when ACF/TCAM is
active ® interfaces directly to ACF/NCP and EP; allows sessions
to be established at ACF/TCAM level not application level; MSNF
feature provides terminals with access across multiple hosts in
the network ® ACF/TCAM 3.0 has the message handler and
application program interface features of 2.0, but it is restructured
into a subsystem that can function as an ACF/VTAM application
program @ supports NTO and 3710 Network Controller, SNA
Network Interconnection, Extended network addressing; does not
support 31-bit addressing, thus host system must run in 24-bit
addressing mode ® requires ACF/VTAM 2.0 or 3.0 and MVS/

370 or MVS/A running on host system; does not support EP on

3705/3725 or TSO on host; supports the NCP version supported

by the ACF/VTAM version used e available third quarter 1985:
7,500/5,625 2,500/1,875 300/480

[0 Message Management

The Network Control Program (NCP), which resides in the 3705/
3725 communications controller, interfaces applications
programs in the host computer through the Telecommunications
Access Method (TCAM) or Virtual Telecommunications Access
Method (VTAM) to the SNA components on the network. NCP
directs message traffic through the network based on addresses
and instructions received from TCAM or VTAM. The NCP Packet
Switching Interface Program provides for attaching SNA nodes
to X.25 packet-switched data networks. NCP can be shared
concurrently by up to 8 SSCPs; up to 4 (3705-II) or 6 (3725)
can be in channel-attached hosts; others attached through remote
ACF/NCP/VS systems no more than one SDLC link away.

Network Control Program (NCP) e generic term referring to
ACF/NCP/VS, which now brings into one program NCP for local
front-end and remote 3705 communications processors @
performs 3 classes of functions—intermediate, boundary, and
physical unit services ® NCP intermediate function provides data
link control and path control for other NCPs and host processors;
operates as pipeline with some routing ability ® data link control
manages transmission information over I/O channel of host
processor or over SDLC communications link; performs first-level
error recovery procedures; checks and deletes transmission
headers on receiving information and adds header on transmis-
sion; cooperates with checking hardware to generate and check
the block check character; updates and verifies transmissions
counters (sequence or segment numbers); and receives and routes
link control data to physical unit services e intermediate path
control takes messages from data link control, verifies and checks
transmission header, and determines if address is local or if it
should be forwarded to another NCP or host ® NCP boundary
function includes path control and connection point manager ®
path control routes messages to and from data link control;
converts the network format of transmission header to local format
on reception and vice versa on transmission; selects SNA resource
for next leg of message transmission; segments message if terminal
controller to which it is being sent has limited buffer space; and
queues traffic to connection point manager for SNA resource
being used ® connection point manager ensures that session has
been set up properly before messages can be transmitted to and
from resources; ensures that logical and physical paths between
2 resources are available; provides for smooth data flow without
overloading SNA resource; and performs other network functions
for terminals without their own network facilities ® NCP physical
unit services works in conjunction with SSCP in VTAM to
supervise the NCP intermediate and boundary functions; activates
and deactivates links, establishes and breaks contact with SNA
stations, manages network switching, reports maintenance
statistics, loads and dumps contents of attached communications
controller (3705/3725), and oversees testing services ® non-SDLC
terminals can attach to SNA network through Network Terminal
Option (NTO) e Partitioned Emulation Program (PEP) extension
to NCP allows 270X-mode (called EP mode) and NCP-mode
operations to run concurrently on communications controller
(3705/3725); supports Link Problem Determination Aid (LPDA)
facility of IBM's 3863, 3864, and 3865 intelligent modems; NCP
can place modem in test mode, and send commands to determine
if link, data terminal equipment (DTE) and link are operating
correctly; in conjunction with Network Problem Determination
Application (NPDA), permits network operator at central site to
initiate LPDA facilities to detect loss of carrier, loss of power to
remote modem, and number of occurrences of random noise on
the link; does not affect user sessions; some tests are automatic
with results recorded; test results are sent to host processor
supports links up to 230.4K bps; line trace facility can trace 1
duplex or 2 half-duplex lines concurrently but tracing may affect
some traffic on link ® programmed and loaded from host processor
either channel-attached or connected by SDLC link to 3705/
3725; unlimited number of 3705/3725s in single domain can
be connected in tandem and all must run Release 3 or above
of NCP; NCP programs in remote 3705/3725 can communicate
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over SDLC links with multiple NCP programs in remote 3705/
3725s; all cross-domain communications are through NCPs and
over SDLC links ® supports channel connection of 3705 to up
to 4 host processors and 3725 to up to 8 host processors (6 can
operate concurrently) ¢ ACF/NCP 3.0 allows 3705/3725 to act
as gateway to interconnect up to 255 SNA networks; last release
of NCP for 3705; all further enhancements will be made for 3725
only ® ACF/NCP 4.0 operates on 3725 only; supports extended
addressing, enhanced network management, and 3710 Network
controller ® network addresses extended from 16 to 23 bits: 8
bits for subarea and 15 bits for the element allowing 255 subareas
and 32K elements per subarea ® requires ACF/SSP 3.0 for system
generation and EP 1.2 for 3725 e supported the following host
resident programs on MVS/370, MVS/XA, and VSE, ACF/TCAM
2.4, ACF/VTAM 2.1/2.2/3.0, NPM and EREP 3.0 (under MVS)
e supports the following 3725 programs: EP 1.2, NTO 3.0, NRF
1928(5MVS only) and X.25 NPSI 1.4.2 e available third quarter
1 :
$1,950/$1,755 initl $650/$585 mo  $135/$216 serv

Network Terminal Option (NTO) e extends ACF/NCP 1.2 and
above to allow non-SNA terminals access to SNA network through
record mode application interface in ACF/VTAM 1.2 and above,
and ACF/TCAM 2.3 and above ® terminals supported are 2740
Model 1 and 2741 switched and non-switched; TWX Model 33/
35 switched only; and WTTY non-switched only @ interface makes
terminals appear to be SDLC 3767 terminal to VTAM and TCAM
e supports access to IBM Time Sharing Option (TSO) from 2741,
TWX Model 33/35, or WTTY terminals; access to Virtual Storage
Personal Computing (VSPC) from 2741 and TWX Model 33/35;
and access to CICS from TWX Model 33/35 and WTTY terminals
e independent of host operating system o separate version
required for 3725.

NTO 1.3 e required to operate with ACF/NCP 4.0; provides
same features as previous releases; in addition, provides extended
addressing and enhancement in serviceability and performance
o requires same software environment as ACF/NCP 4.0; available
third quarter 1985:
660/495

206/155 12/19

Network Routing Facility e provides message routing between
supported terminals without use of host processor; supports 3650
Programmable Store System, Series/1, and 3780 Data Commun-
ications Terminal; message routing options are selectable by user;
user exits allow customized routing, editing, and error processing;
detection of abnormal conditions with reporting to host ACF/
VTAM; can route to or from CICS/VS host application using
CICS/VS support for the 3650 pipeline Logical Unit ¢ NRF 1.2
supports extended addressing of ACF/NCP 4.0, timeout delay
for better synchronization between NRF and the logical units with
which it communicates, and reliability and serviceability
enhancements ® for use with MVS/370 and MVS/XA hosts;
available third quarter 1985:
3,5625/2,644

X.25 NCP Packet Switching Interface (NPSI) Program e
allows SNA nodes to attach to X.25 packet-switched data networks;
complies with Geneva Recommendation X.25 (November 1980)
by CCITT e runs under ACF/NCP/VS on IBM 3705-II, 3705-
80, or 3725 communications controller ® 1.1 provides subset of
X.25 Recommendations; also supports protocol conversion for
non-SNA devices, IBM cyptographic subsystem/access method
products, communication via X.25 networks to selected SNA
devices via Network Interface Adapter, CICS/VS, IMS/VS, TSO
and NCCF programs, and coexistence with NTO on same 3705
e 1.2 integrates support for subset of CCITT Recommendation
X.25 allowing communication with X.28 terminals (start/stop
mode); enables user-furnished packet assembly/disassembly
support by application-level program; allows user-written host
program to manage X.25 control functions ® 1.3 allows SNA
network nodes to interconnect over-X.25 networks using SNA
intermediate network node protocols; physical attachment to X.25
network uses X.21 (synchronous) non-switched adapter ® 1.1 and
1.2 can run under ACF/NCP/VS 1.2.1 with ACF/VTAM 1.2 or
1.3, or ACF/TCAM 2.2 or 2.3 (OS/VS only); 1.3 will run under
ACF/NCP/VS 1.3, with ACF/VTAM 1.3 or ACF/TCAM 2.3 (OS/
VS only) ® 1.1 functionally equivalent to IBM World Trade Packet
Switching attachment; users of that unit can migrate to R.1 with

1,175/881 248/392

no network or host applications software changes e separate
version required for 3725 e see NPSI under Gateway to other
Network sections.

ACF/System Support Programs (SSP) for ACF/NCP/VS e
provides generation and utility functions for NCP on host processor
running under DOS/VS, DOS/VSE, OS/VS1 and MVS; runs as
a non-system task ® NCP functions supported include parallel
links between 3705/3725s; logical grouping of transmission links
between SNA network nodes; multiple routes for SNA and non-
SNA messages between network nodes; 3 levels of transmission
priorities selectable by session; extended NCP interconnection
of 3705/3725s in single and multiple host networks; extended
NCP ownership; network traffic flow control; notification of session
outages; route verification and error notification; line trace with
transmission group option; and support for Network Terminal
Option ® ACF/SSP 2.1.1 or above required to support 3725 e
ACF/SSP 2.2 required to generate ACF/NCP/VS 1.3.

ACF/SSP 3.0 e supports generation of ACF/NCP 3.0 for the
3705 and 3725, EP for both controllers, and ACF/NCP 4.0 for
3725; provides enhanced generation and utility functions over
previous releases and configuration support for the 3710 Network
Controller. '

5665-338 ACF/SSP 3.0 e for MVS/370 and MVS/XA; available
second quarter 19885:
1,500/1,125 500/375 65/104

5664-289 ACF/SSP 3.0 e for VM/370; supports VM/SP 1.4 and
VM/SP HPO 1.4; generates EP and ACF/NCP 3.0 for 3705 and
3725; available third quarter 19885:

900/675 300/225 40/64

5666-322 ACF/SSP 3.0 e for VSE; supports VSE/AF 2.1 and

VSE/SP 2.1; generates EP, ACF/NCP 3.0 for 3705, and ACF/

NCP 4.0 for 3725; available fourth quarter 1985:
300/225 100/75

25/40

[0 Interactive Processing Management

IBM supplies a number of programs to support interactive
processing; primary mainframe programs are Time Sharing
Option (TSO), Virtual Storage Personal Computing (VSPC), Virtual
Machine/VTA Communication Network Application (VM/
VCNA), Virtual Machine/Conversational Monitor System (VM/
CMS), Interactive Communication Control Facility (VSE/ICCEF),
and VM/370 Pass-Through Facility; other programs are offered
on distributed processing systems such as SSP on System/34
or 36, CPF and IDU on System/38, DPPX-Command Facility and
Data Stream Compatibility (DSC) feature on 8100 RPS and EDX
for Series/1, and VM/PC on PC XT/370.

Time Sharing Option (TSO) e integral part of MVS e provides
interactive computing in large system environment e through
VTAM support, users perform applications programming;
development of batch, interactive, or DB/DC directories; problem
solving; and interactive program execution that require access
to MVS facilities ® requires NCP/VS 4.1 or 5.0 and VTAM 2.0
or later releases ® supports 3270, 3277 APL Graphics attachment,
3790, 3767, 3771, 3773, 3774, 3775, 2741, TWX, 5100, and
5110terminals @ TSO Extensions (TSO/E) provides new functions,
improved usability, and better response times; available for both
MVS/370 and MVS/XA.

Virtual Storage Personal Computing (VSPC) e interactive
subsystem for “personal computing,” problem solving, and
program development ® allows users direct use of computer
running under MVS; alternative for TSO or CMS for novice users
and DP professionals @ fully integrated into SNA; job entry via
JES2 and 3 MVS e requires MVS 1.3; VTAM plus NCP for remote
terminals, VSAM, and appropriate job entry system: JES, JES2,
or JES3 MVS e supports 2741, CMC/72, 3101, 3767, 3270 line,
3287/8/9, and 3770 e IBM has functionally stabilized VSPC,
meaning the company will do no more development work on
it, but it will fix bugs and maintain it.

VM/VTAM Communications Network Application (VM/
VCNA) e allows VM/Conversational Monitor System (VM/CMS),
1 of 4 main components of VM/370, to reside on SNA networks
and execute any applications program in SNA multisystem
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network, or in SNA guest virtual machine in VM/SP system; runs
as an application program under ACF/VTAM or ACF/VTAME
e interfaces VM console support to application program interface
(API) of VTAM to support SNA, BSC or local devices as virtual
machine console; with Multiple System Network Feature (MSNF)
support in VTAM, same terminal can operate as console on virtual
machine, or can access VTAM or TCAM applications in other
systems on the SNA network @ supports multiple SNA and BSC
controllers on single communications line; 16 active 3705-/3725-
attached communications lines; remote 3705-/3725-attachment
to VM processor’s channel-attached 3705/3725 running under
ACF/NCP/VS; and PEP extensions of ACF/NCP/VSto allow VM-
supported BSC, start-stop and local terminals to operate on same
system with VM/VCNA terminals ® runs in VM/SP guest virtual
machine under DOS/VSE or OS/VS1 with Basic Programming
Extensions (BSE); BSE supports 3262 Line Printer, 3375 Direct
Access Storage Device (DASD), and 3838 Array Processor e
optimizes [/0 load balancing on 4300 processors and improves
access to and mangement of DASD space:
$1,000/$825 initl $402/$302mo  $135/$215 serv

Virtual Machine/Conversational Monitor System (VM/CMS)
® 1 of 4 main components of VM/370; provides an interactive
computer system for problem solving, program development, and
interactive applications; provides full timesharing facilities in
distributed or centralized system ® user can compile and execute
DOS/VS, DOS/VSE, and OS/VS programs directly ® user can
program in assembler, COBOL, FORTRAN, PL/1, BASIC, APL,
or RPG II @ runs on 4300, 303X, 308X, and S/370-compatible
processors with minimum 384K-byte memory ® supports any VM/
370 console, such as local 3270 or remote 3270 (BSC only), 3767
terminals, and 3277 APL Graphics Attachment.

Virtual Storage Extended/Interactive Computing & Control
Facility (VSE/ICCF) ® enhanced version of Entry Time Sharing
System/II (ETSS/II) Field Developed Program; DOS/VSE
interactive system for multiple terminal users performing variety
of tasks concurrently: interactive preparation and execution of
job streams from terminal, interrogation of job status, and VSE/
POWER job queue access and change.

VM/370 Pass-Through Facility e runs in Virtual Machine
under VM/370; allows users connected to one system by local
or remote 3276/8/9 display terminals to access interactively
applications in another system using 3270 BSC protocol @ gives
user full access to SNA when system running VM/370 Pass-
Through is SNA host supporting remote 3270 BSC terminals ®
can be used as first step into SNA, gaining access to TSO, CICS/
VS, VSPC, IMS/VS, and CMS; user interacts with host application
as though directly attached.

System Support Program (SSP) for System/34 or /36 e
provides operator Command Language (OCL) command and
menu processing, main storage management, I/O management,
spooling, security, help, and system measurement facilities.

Control Program Facility on System/38 e includes integral
relational database and facilities to interact with it; provides control
language, work management, data management, security, intra-
system message, spooling, and system service facilities.

Interactive Database Utilities (IDU) on System/38 e package
of multiuser data handling utilities for source entry, screen design,
data file, and query applications.

DPPX—Command Facility & Command Facility Extensions
on 8100 e available under DPPX operating system; extensions
support the DPPX Interactive Productivity Facility (IPF), logic
control, accessing and displaying menus, data entry, and tutorials.

DPPX/DSC (Data Stream Compatibility) ® permits direct
communications between a host 370, 303X, or 4300 and displays,
printers, and clustered terminal systems connected to an 8100
system via local or remote loops, direct attachment features, or
remote links; the 8100 system appears to the host as a 3270
system operatig over an SDLC link; in effect, the 8100 functions
as a 3270 remote controller ® supports 3600 Finance Commun-
ications Controllers, 3650 Store Controllers, 3680 Point-of-Sale
Control Unit, and another 8100 running DPCX (including DOSF).

Real-Time Programming System (RPS) on Series/1 e with
command language, provides interactive and transactional

capabilities through supervisor, data management, communica-
tions, and general utilities.

Event-Driven Executive (EDX) on Series/1 ® multiprogram-
ming system with integral terminal management capabilities.

[0 Job/Batch Processing Management

IBM's job networking products can co-reside on network with
each other as well as with transaction processing products. The
Job Entry System/2 (JES2) Release 2 and JES2 with Network Job
Entry (NJE) in conjunction with the Multiple System Network
Facility (MSNF) support job networking in an SNA network.
Session networking performs the job routing. The Job Entry
Program (JEP) and File Transfer Program (FTP) allow jobs to be
transferred between DOS/VSE distributed processors and host
processors. The Job Networking Facility (JNF) runs on host
processors under OS/VS1 to allow transferring jobs from one
host to another. The Remote Spooling Communications Subsystem
(RSCS) Networking feature allows jobs to be transferred for
execution between systems running JES2 and NJE under VM/
370. VSE/POWER provides a spooling system for DOS/VSE and

offers RJE feature to remote terminals.

The job networking products require a BSC link or channel-to-
channel (CTC) adapter link to a S/370-compatible processor’s
block multiplexer channel to receive, route, or transmit jobs. The
BSC link or CTC adapter must be dedicated to NJE.

Other products that provide RIE facilities are the OS/VS2 JES3
with Remote Job Processing (RIP), the MVS/Information
Distributor Workstation Support (MVS/IDWS), and DPPX/RJE
facility (8100), RIEF (System/38) and RJE (under CPS, RPS, and
EDX on Series/1).

Network Job Entry (NJE) for Job Entry System (JES)2 e
incorporated in MVS/System Product (SP) to provide facilities
to transfer jobs, data, operator commands and messages, and job
accounting data from one "node” (computer system) on job entry
network to another; "node” can be single system (uniprocessor,
attached processor, multiprocessor system), or up to 7 JES2
systems sharing common job queue, such as Multi-Access Spool
(MAS) configuration of 2 to 7 systems; NJE network can include
up to 99 “nodes” ® interconnection link can be BSC, SDLC, or
channel-to-channel adapters.

Job Entry Program (JEP) With File Transfer Program (FTP)
o JEP provides facilities to allow DOS/VSE subhost (distributed)
processor to submit jobs to Job Entry System (JES) under OS/
VS or DOS/VSE host; FTP works with JEP at subhost, and JES
at host, to transfer files between subhost and host; output is
transmitted back to originating subhost ® JEP allows submission
of jobs from 3790 or BSC terminals through subhost to host system
on the network; FTP also allows files to be transferred back to
subhost from the host (e.g., subhost can submit job for compilation,
and, after completion, host can transter compiled object code back
to subhost for execution) ® passwords can be required for JEP
submissions to host to maintain security.

Job Network Facility (JNF) e allows OS/VS1 distributed
processing system to operate as “"node,” RJE workstation, or
Response Entry System (RES) on NJE network.

Remote Spooling Communications Subsystem (RSCS)
Networking Feature ® enhancement for RSCS to allow job and/
or data to be transferred between systems running JES2 with NJE
under VM/370 umbrella ® allows VM/CMS to provide distributed
processing facilities.

VSE/POWER (Priority Output Writer Execution) ® spooling
system for DOS/VSE; stages unit record input/output and
schedules programs according to priority ® Remote Job Entry (RJE)
feature extends central batch facilities to remote terminal, and
allows remote system backup through peer-to-peer coupling of
hosts through BSC lines; requires VSE/Advanced Function and
ACF/VTAM e Shared Spooling Feature supports multiple VSE/
POWER installations at one site with operator control from one
%Xss%e when processors share Data Access Storage Device
( ).

0S/VS2 Job Entry Subsystem 3 (JES3) With Remote Job
Processing (RJP) e controls job scheduling in loosely coupled
multiprocessor configuration of up to 8 MVS processors; RIP allows
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remote workstation to submit job to any processor, and output
can be returned to any workstation e includes console
authorization scheme.

MVS/Information Distributor Workstation Support (MVS/
IDWS) e provides RJE support for [BM 6670 Information
Distributor on SDLC links ® IDWS keeps logs and audit trails of
communications to help separate and disseminate output e
includes key or password protection for output.

DPPX Remote Job Entry Workstation Facility (DPPX/RJE)
® runs as application program under DPPX to allow IBM 8100
Information System to operate as one or more RJE workstations.
Remote Job Entry Facility (RJEF) e licensed program e allows
System/38 to function as workstation for submission of jobs to
a remote host System/370, 30XX, or 43XX using BSC.

CPS RJE for Series/ 1 ® supports Series/1 host communications
through a subset of 3780 BSC line protocol on point-to-point
switched or leased lines; operates with DOS/VS POWER, HASP
IV, and JES2 at the host.

RPS Advanced Remote Job Entry (ARJE) for Series/1 o RJE
workstation supporting Multileaving BSC.

EDX RJE for Series/1 e licensed program e supports SNA/
RJE operations with host ® requires 64K bytes of memory.

O Transaction Processing Management

IBM offers several systems to handle transaction processing in
SNA networks. The primary network transaction processing
system is Customer Information Control System/Virtual System
(CICS/VS), which operates as a terminal-oriented transaction
monitor with file processing facilities. The Intersystem Commun-
ication (ISC) feature allows CICS/VS systems through VTAM to
interface to other CICS/VS systems; initiate a transaction; access
database files; queue messages; or communicate directly with
another transaction.

With Data Language/1 (DL/1) and DOS/VS, CICS provides the
Database/Data Communications (DB/DC) Monitor for transaction
processing. Additional database functions are provided by using
CICS with Information Management System/Virtual System
(IMS/VS). SQL/Data System (SQL/DS) is designed to comple-
ment DL/1 DOS/VS by providing a relational database structure
for interactive query, report writer, and end-user database
applications.

The Communications-Oriented Message System (CORMES) can
run under VM/370 to run applications on a DOS/VS subsystem.

Both the IBM 8100 and S/38 can perform transaction processing,
either using a local database or transmitting transactions to a
host site with CICS or CICS with IMS facilities. The 8100
implements the Distributed Processing Program Executive/
Database and Transaction Management System (DPPX/DTMS)
for transaction processing using local database facilities. The S/
38 provides transaction processing facilities on a local database
through the Interactive Database Utilities (IDU) and the integral
database facilities in the Control Program Facilities (CPF).

The Airline Control Program/Transaction Processing Facility
(ACP/TPF) was developed specifically for the transaction
processing required by airlines reservations systems. It is a
terminal monitor as well as an operating system that runs in place
of VM, MVS, or VSE.

System/38 under Control Program Facility (CPF) provides
Advanced Program-to-Program Communications (APPC) to
support peer-to-peer relationships under SNA using LU 6.2
architecture.

Customer Information Control Systems (CICS)/VS (OS/VS
& DOS/VS) e although IBM calls CICS an “application program,”
it functions as systems program that links programs to commun-
ications terminals ® has extensive file handling facilities, and
provides functional links among application programs, host
operating system and database facilities ® provides system
management, system service and application service tunctions
e requires OS/VS1 or MVS operating system; operates under
VM/370 umbrella with some restrictions ® other subsets are
available, and version runs under DOS/VS e supports most IBM

cluster controllers and display terminals in start-stop, BSC, and
SDLC modes; supports 3600 group of systems; supports Systems
3,32, 34,38,370,0S/6 and 5100 (as a 2770) as remote terminals,
and 3270, 3730 and 3790 as local terminals ® Intersystem
Communication (ISC) through VTAM, VTAME or TCAM allows
transaction on one system to access files and DL/1 DOS/VS
databases, initiate transactions, and gueue messages to or
communicate directly with transaction running under CICS/VS
system on network ® works with database facilities to provide
comprehensive transaction processing environment with IMS/
VS primary database system; DL/1 DOS/VS provides subset of
IMS facilities for DOS/VS or DOS/VSE environment; SQL/DS
offers relational database for the DOS/VSE environment.

Communications-Oriented Message System (CORMES) e
characterized by IBM as “designed to build central paperless
message exchange system’ ® connects terminal users to various
applications programs; provides communication links to
exchange action messages between terminal users, and between
online application programs and terminal users; and triggers
application program execution based on predefined criteria ®
runs under DOS/VS; supported under VM /370 in virtual machine
mode @ uses DL/1 DOS/VS facilities for database management
and CICS/DOS/VS for data communications.

8100 DPPX/DTMS (Database & Transaction Management
System) ® 2 modules (Database Manager and Transaction
Manager) are usable separately or together to create, maintain,
and query databases, and to provide transaction-oriented
processing ® transaction management separates application
request for processing from actual database processing; non-
database-oriented application programs can request transaction
service, with terminal/application freed as soon as request is
entered ® DTMS supports keyboard/displays, keyboard/ printers,
and printers.

System/38 Interactive Database Utilities ® includes utilities
to generate database and application menus, and to execute them
o works with other Control Program Facility (CPF) features to
provide host-controlled transaction environment; such CPFs
include Work Management Facility, Data Management Facility,
Inter-System Message Facilities, Spooling, Security and System
Services Facilities ® supports 5250 Information Display Systems
as SNA devices; emulates 3770 console for communication with
CICS and IMS running on S/370-compatible processor.

Airline Control Program/Transaction Processing Facility
(ACP/TPF) e processing system for real-time applications with
high message rates and many widely scattered terminals ®
features large centralized database with short messages for
inquiries requiring less than 3-second response time ® applicable
to reservation and credit authorization processing.

Advanced Program-to-Program Communications (APPC) e
implements SNA LU 6.2 architecture on S/36 and S/38; provides
peer-to-peer relationship between S/370-compatible host system
running CICS/OS/VS or CICS/DOS/VS 1.6 using ACF NCP
1.3.0 or another S/36 or S/38 running transaction processing
application; S/38 can provide user services when operating as
a front-end processor or data and 1/O services when operating
as a back-end processor, access to APPC interface is through
RPG III or COBOL using DDS keywords © S/36 or S/38 provides
a conversation interface that equates to CICS ISC EXEC AP1;
it provides support to specify parameters using DDS keywords,
to initiate programs in back-end processor from front-end
processor, to implement automatic sign-on through password and
security parameters, and to exchange any data type between
applications @ supports single session to CICS and multiple
sessions between S/36 or S/ 38s.

[0 Database Management

Currently, the primary SNA database management system
(DBMS) for IBM host computers is the Information Management
System (IMS)/Virtual System (VS) which eventually will be
replaced by the new Database 2. IBM calls IMS an “application”
not a system program. The Multiple Systems Coupling (MSC)
feature of IMS/VS allows up to 255 installations running any
combination of local/remote communications under OS/VS1 or
MVS to access each others databases. IMS/VS has its own Data
Communications (DC) module which operates as a pseudo front
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end for dedicated transaction processing subsystems. An
Intersystem Communication (ISC) option, however, allows data
exchanges between IMS/VS and CICS/VS user-written systems.
CICS/VS has much better terminal control facilities than those
included in DC.

IBM has implemented a subset of IMS for DOS/VS users called
DL/1 DOS/VS. This use of "DL/1" is confusing because DL/
1 is the data definition language for IMS, but DL/1 DOS/VS is
a database management system that can operate as a standalone
system and not just as a data definition language. IMS/VS can
process DL/1 DOS/VS databases. DL/1 DOS/VS can process
IMS/VS databases within its subset constraints. DL/1 DOS/VS
does not include the DC module of IMS/VS and requires CICS/
DOS/VS to allow concurrent access of the database by multiple
application programs.

DL/1 Entry DOS/VS is a further subset of IMS/VS; it implements
a subset of the features of DL/1 DOS/VS. It operates in batch
mode or in online mode when used with CICS/DOS/VS.

The Structured Query Language/Data System (SQL/DS) is
another DBMS available to run under DOS/VSE operating
systems. It is a complementary product to DL/1 DOS/VS because
SQL/DS can access DL/1 DOS/VS files but not vice versa. SQL/
DS is a quasi-relational DBMS, a forerunner of a fully relational
system.

Database 2 (DB2) is the long-anticipated relational database R
for IBM large host systems running under MVS/370 and MVS/
XA. The new query and data extraction facilities announced with
DB2 bring all of IBM database management systems together.

Information Management System/VS (IMS/VS) e although
not fundamentally complex, IMS/VS has acquired many
functional enhancements which appear to make compatibility
complex; currently at 1.2 ® fundamental module environments
are database and data communications environments ® database
environment features Database System, core of IMS/VS, with
Database Recovery Control System and Database Surveyor Utility
feature ® data communications environment includes Data
Communications feature, the Fast Path feature (gives IMS/VS
transactional orientation), and the Multiple Systems Coupling
feature (provides framework for distributed database); 2
environments together yield grander name that IBM prefers, IMS/
VS Database/Data Communications (DB/DC) System e kernel
system for IMS/VS basically batch-oriented; hierarchical physical
file organization; each logical record equivalent to segment in
physical file; upper limit to number of supported segments limited
only by amount of available storage.

Structured Query Language/Data System (SQL/DS) e
targeted for IBM 370/138 and up, 4300 Series, 30XX Series and
for all compatible non-IBM hardware; intended as a complemen-
tary product to DL/1 DOS/VSE and not as direct replacement
® |BM has not conquered bridging problem between DL/1 and
SQL/DS statements, but DL/1, SQL/DL and even CICS can co-
reside amicably in the same processor;, DL/1 data files are
accessible to SQL/DL but not vice-versa ® SQL extract facility
formats selected DL/1 data definitions into tabular structure that
then supports SQL queries against data; utility also available to
load DL/ 1 SAM filesdirectly into SQL/DS tables; ISAM and VSAM
files must be converted into SAM files before loading into SQL/
DS tables ® programs running under CICS can access DL/1 or
SQL/DL data files separately or simultaneously; online facilities
of SQL/DS implemented through special CICS/DOS/VS
transaction ® SQL/DS 1.2 is available to run under VSE/AF 1.2
and VM/SP 1.3; it supports CICS/DOS/VS 1.6, provides
improved performance, and supports double-byte character set
(for fixed, varying, and long graphics character type encodings).

Database 2 (DB2) @ implementation of the relational model, built
around the concept of a table space, which can consist of up
to 64G bytes partitioned into up to 64 tables ® database can
consist of a virtually unlimited number of table spaces and
databases ® DDL (data definition language) and DML (data
management language) functions are incorporated into a single
language called SQL which includes the relational operators to
interface users to the extraordinary query capabilities of the
relational model; SQL statements can be embedded in applica-
tions written in COBOL, FORTRAN, PL/ 1, or assembler; DB2 strips

out the SQL code through a precompiler, inserts a CALL, and
then recombines the SQL functions at the object level ® users
can access DB2 concurrently through IMS/VS-DS, CICS/VS, and
TSO batch or online and users running application programs
under IMS/VS-DS or CICS/VS can access both DB2 and IMS
databases ® system security is established through user profiles
that are maintained in the DB2 directory (an extended dictionary);
data integrity is assured through automatic checkpoint backout/
restart facilities for system failure; media failures are handled
through image copies; applications failures are managed through
thread recovery facilities ® runs on any processor that supports
MVS/SP 2.1.1 or MVS/SP 1.3; cannot be split among multiple
processors but can be installed concurrently with IMS; requires
approximately 12M bytes of main memory ® software prerequisites
in the MVS/XA environment are JES2 (5740-XC6) or JES3 (5665-
291) 2.1, Data Facility Product (5665-284) 1.1, and MVS TSO
Extensions (5665-285) 1.1 e corresponding MVS/370 prereg-
uisites are JES2/JES3 (§740-XYS/5740-XYN) 1.0, DPF (same as
MVS/XA), and TSO/E (same as MVS/XA) e available third
quarter 1984.

Query Management Facility (QMF) e interactive interface to
DB2 intended for nonprogrammers; provides the capabilities of
SQL plus graphics and report preparation facilities ® QMF can
also be used in a VM environment for concurrent access to both
DB2 and SQL/DS DBMSs @ ad hoc query operations are supported
in SQL or QBE (Query By Example), user interface further
supported by a set of HELP panels and sample SQL queries
operates in the same MVS environments as DB2 and each user
requires at least a 2M-byte region in MVS and about a 1.5M-
byte virtual machine in VM e in addition to DB2, QMF requires
the Interactive System Productivity Facility (ISPF; 5668-960) 1.1,
the Graphical Data Display Manager (GDDM; 5648-XXH) 1.3 and
System Modification Program (SMP) 1.4 e available for SQL/DS
1.2 (VM/SP) second quarter 1984 and third quarter 1984 for
MYVS environments.

Data Extract (DXT) e permits users to extract data from IMS,
VSAM, or SAM files and to load the data into DB2 or SQL/DS
DBMSs; users can interface with DXT interactively through menu-
driven panels ® extracted data can be sent to another processor
by using JES2 or JES3 networking ® runs in MVS and MVS/
XA environments; requires the Data Facility Product (DFP; 5665-
284) 1.1, TSO/E (5665-285) 1.1, and ISPF/PDF-MVS (5665-268)
1.1; virtual storage requirements vary between 1M bytes and 1.5M
bytes depending on the operating phase ® availability is second
quarter 1984. :

File Transfer Program ® general-purpose cross-operating system
program that allows an SNA network mode to copy and update
data sets to or from another mode on the network; cross-operating
systems supported include SSX/VSE, VSE/AF1/2, and VSE/
SP1/2; also supports CMS user in transferring files to/from SNA
networks @ provides X.25 supported so files can be transmitted
over packet-switched networks ® now at Version 2 Release 2 level.

FTP 2.2 e available for SSX/VSE, VSE AFl, and VSE/SP1l
September 1984 and for VSE/SP2 and VSE/AF2 April 1985:
$1,500/$1,125 initl $270/$200 mo $90/$144 serv

[0 Gateways to Other Networks

IBM provides the X.25 NCP Packet Switching Interface (NPSI)
that provides a gateway into X.25 packet-switched networks. It
conforms to CCITT X.25 Level 1 recommendation and is offered
in Releases 1, 2, and 3. It requires 3705/3725 and ACF/NCP/
VS program product software. IBM also offers a gateway on X.25
through a Series/1, although it is not generally considered an
SNA product.

X.28 NPSI 1.1 e provides basic link to X.25 networks and
features maximum packet length of 4092 characters and "Modulo
8" package that requires acknowledgement by receiving node
after 8 packets before transmission node will continue sending
data e functional equivalent to World Trade Packet Switching
attachment @ supports protocol conversion for non-SNA devices;
cryptographic subsystem/access method products; SNA
communication to selected SNA devices via X.25 networks and
Network Interface Adapter (NIA); CICS/VS, IMS/VS, TSO, and
NCCF products; and co-residence on 3705 with NTO (Network
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Terminal Option) ® runs under ACF/NCP/VS 1.2.1 and
corequisite SCP, with ACF/TCAM 2.2/3 OS/VS or DOS/VSE.

X.25 NPSI 1.2 e supports subset of CCITT X.29 to allow
communication with start/stop, TTY 33/385, and other terminals
conforming to CCITT X.28 e user-written host application can
manage X.25 control functions e at application level, user writes
own packet assembly/disassembly (PAD) support for BSC or other
protocol @ supports Modulo 8 and 128 levels of packet numbering

e supports X.25 diagnostic packet ® runs under same software
as 1.1.

X.25 NPSI 1.3 e allows interconnection of SNA nodes through
X.25 networks e supports CCITT X.21 non-switched interface
adapter as physical attachment to X.25 network e runs under
ACF/NCP/VS R3 with ACF/TCAM V2 R3 (OS/VS only) and/
or ACF/VTAM R3 under OS/VS or DOS/VSE, with appropriate

corequisite SCP, processor, and memory features.

X.25 NPSI 1.3.2 e supports ACF/NCP 3.0 for the IBM 3705
connected to host running MVS or VSE operating system e X.25

NPSI 1.4.1 supports ACF/NCP 3.0 on 3725 only connected to |

MVS host @ X.25 NPSI 1.4.2 supports ACF/NCP 4.0 (3725 only)
connected to MVS or VSE host; supports all features of 1.4.1;
in addition supports extended network addressing, 3725-initiated
wrap test for X.25 links, and 3710 Network Controller e availability
is November 1984 for 1.3.2 under MVS, December 1984 for 1.4.1
under MVS, third quarter 1985 for 1.4.2 under MVS, fourth quarter
\1/%%5 for 1.4.2 under VSE, and first quarter 1986 for 1.32 under

$770/$577 initl $269/$202 mo $40/$64 serv

RPS X.25/HDLC & X.25 Communications Support e licensed
program for Series/1 ® provides HDLC communication support
HDLC support for full-duplex asynchronous balanced mode
(ABM) defined by CCITT Recommendation X.25 LAPB procedure;
full- and half-duplex normal response mode (NRM); multiple data
links on a Series/1; unextended (Modulo 8) control formats; data
link control procedures for link initiation, termination, data transfer,
link-state control, and identification and error recovery; full-duplex
point-to-point communication between stations; and full-duplex
on point-to-point or multipoint link with Series/1 acting as either
primary or secondary station ® supports X.25 (1980); multiple
permanent virtual circuits and multiple virtual calls; packet-level
protocols; packet sizes of 32, 64, 128, 256, 512, and 1024 bytes;
data segmentation/concatenation; access to carrier-supported
optional features.

[0 Support for Foreign Terminals

The Network Terminal Option (NTO) allows non-SNA terminals
access to SNA network by making the terminal appear as an
SDLC 3767 communications terminal. TWX models 33/35
terminals can access TSO, VSPC, and CICS. World Trade TTY
terminals can access TSO and CICS.

NTO also supports non-SNA IBM terminals such as the 2740
Model 1, 2741, 3101, and 3767 running in 2741 compatibility
mode. See entry under Message Management section.

The X.25 NCP Packet Switching Interface 1.2 supports subset
of X.29 for communication with asynchronous (start/stop) devices.
User must write application program to support BSC packet
assembly/disassembly (PAD). See Gateways to Other Networks
section.

B SECURITY

[0 System Security

In general, system security depends on management establishing
security policy and access control rules, and then assigning
responsibility for implementing them with products available from
IBM or with user-developed products. Primary products for system
security are RACF and VSE/ICCF. Secondary products for system
security are Virtual System Personal Computing (VSPC) for
personal computing, Programmed Cryptographic Facility (PCF)
for TSO extended access control,:MVS and VM/370 for user-
to-user isolation, VSAM for access control, IMS/VS and DB2 for
data and transaction access control, DPPX and DPCX on the 8100,
and CICS for transaction access control.

Resource Access Control Facility (RACF) e see entry under
Data Security.

Virtual Storage Extended/Interactive Computing & Control
Facility (VSE/ICCF) e restricts users to authorized programs
and data ® operates in DOS/VSE environment ® requires VSE/
CICS for SDLC terminals; CICS requires BTAM-ES, ACF/VTAM
R2, or ACF/VTAME.

[0 Data Security

Access restriction is through RACF or VSE/ICCF as described
above. Primary products for file security and data security across
communication lines are based on cryptographic subsystem that
runs under OS/VS1 and MVS only. Both file and data
communications encryption require either the 3848 Cryptogra-
phic Unit and Cryptographic Support Unit program or the
Programmed Cryptographic Facility program. File encryption also
requires Access Method Services Cryptographic Option or user
application program control. Data encryption also requires ACF/
VTAM Encrypt/Decrypt Feature or ACF/TCAM 2.0.

Cryptographic Subsystem supports end-to-end encryption so that
the data is not available at intermediate hosts or nodes. Terminals
on a cluster controller can use different keys. Session-level
encryption allows encryption for only those applications that
require it; frequent changes of the key are supported since its
life is only for the length of a session.

Encrypt/Decrypt Feature ACF/VTAM & ACF/TCAM 2.0
e interfaces application to cryptographic program product;

transparent to application program except when encryption is

under its control; selects use of encryption on session basis, and

generates and manages cryptographic keys ® supports 3845/

1?846 Data Encryption Devices and Terminal Encrypt/Decrypt
eatures.

Resource Access Control Facility (RACF) e a data security
and audit licensed program that provides functions to assist an
installation in controlling user access to applications; permanent
DASD data sets; tape and DASD volumes; CICS/VS and IMS/
VS transactions and transaction groups; TCAM, VTAM, and BTAM
terminals defined to TSO, CICS/VS, or IMS/VS; and user-defined
resources and resource groups ® extends security and auditability
features in MVS and supplements security capabilities in CICS/
VS, IMS/VS and Database 2 (DB2); DB2 supported by system
authorization facility (SAF) in MVS e RACF 1.6 available March
1984, offers an Interactive System Productivity Facility (ISPF)
menu and entry panels for RACF commands; grace period option
to assist in an installation implementing a secure system in orderly
fashion; Data Security Monitor, available third quarter 1984, to
monitor security control mechanisms against established norms;
and improvements to enhance performance and auditability e
Fsié(fg 1.6516ns on all processors that support OS/VS2 3.8, MVS/
3or20.

3845/3846 Data Encryption Devices ® provide encryption/
decryption of data transmitted over data communications link for
non-SNA systems or non-SNA links in SNA system e devices
positioned between Data Terminal Equipment (DTE) and Data
Communications Equipment (DCE or modem) on each line o
handle S/S, BSC, and SDLC line protocols; operate half- or full-
duplex at speeds up to 19,200 bps ® conforms to U.S. National
Bureau of Standards published standard.

Terminal Encrypt/Decrypt Feature ® operates with 3274
Control Unit Models 1C and 51C; 3276 Control Unit Display
System Models 11,12, 13, and 14; 3776 Communication Terminal
Models 3 and 4; and 3777 Communication Terminal Model 3
® provides hardware to encrypt data at terminal for commun-
icating with a host that is running cryptographic support software;
terminals with cryptographic feature can be multidropped with
non-crypt terminals.

B PHYSICAL NETWORK
0 SNA Nodes
An SNA network consists of nodes connected together by data

links. SNA has three classes of nodes: Host, NCP, and Peripheral
Nodes; see Figure 2. A node has a path control element to route
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data, as many data link control (DLC) elements as there are
connections to adjacent nodes, and a physical unit (PU). A
Boundary Function can also be part of a node. It translates global
network addresses into logical addresses used by the local
terminals and cluster controllers. This allows the changing of
network addresses and system definitions without changing the
physical devices themselves.

The DLC elements schedule transmissions, and the PUs activate
and control the data links. End users are outside the node but
gain access into the network through logical units (LUs) which
act as ports. End users can be application programs, terminal
operators, or peripheral devices; see Figure 3.

The PU includes a number of modules, including PU Session
Network Services, Data Flow Control, and Transmission Control.

The LU includes modules similar to those found in a PU, including
LU Session Network Services, End-User Services, Data Flow
Control, and Transmission Control. The Presentation Services are
those for the [/O device used in the transmission, such as a
keyboard on input and printer on output.

Nodes are implemented with software modules (now termed by
IBM as SNA product nodes) that are located within physical units.
An SNA node may or may not contain an LU; usually contains
one or more LUs.

There are 5 types of SNA nodes.

Types 1 & 2 o peripheral nodes with limited ability for addressing
and routing; sources of data input and recipients of data output
® depend on Type 4 and 5 nodes to provide boundary functions

of translating local addresses to global network addresses, and
to provide routing through the network ® located in terminal cluster
controllers or terminals.

Type 2.1 ® nodes that can implement LU 6.2 protocol; currently
include only System/36 and System/38; can operate cooper-
atively with another node to execute a transaction.

Type 4 ® subarea node; can be source and sink for data, but
also can perform general path functions; can operate as
intermediary in routing by passing messages from one node to
another; can perform adaptive routing within its portion of network
® located in local or remote 3705/3725 front-end processors.

Type 5 ® subarea host node; similar to Type 4, but also contains
SSCP (System Services Control Point) e located in S/370-
compatible hosts ® subset of SSCP located in 8100 and other
IBM systems when they act as hosts to terminals that operate
as if they were directly connected to applications in S/370-
compatible host.

IBM has not implemented SNA consistently throughout its
products. Sometimes logic is in 1 unit, and other times split
between 2 units. This is due partly to the evolutional development
of SNA, and partly to the wide disparity between the complexities
of different functions performed. Transferring data to a printer,
for example, is very straightforward, but implementing a
transaction processing subsystem is complex.

All SNA networks must have at least one host node. A host SNA
node (Type 5) contains a System Services Control Point (SSCP),
which is really the control center of the network. It connects
network operator(s) to the PUs in the network, and coordinates

1BM 30XX 1BM 30XX 1BM 30XX
HOST HOST HOST NHC?DSE.I-S
PROCESSOR PROCESSOR PROCESSOR
Ve
1BM 3725 -1 1BM 3725 2 1BM 3725 NCP
COMMUNICATION ——=__| COMMUNICATION COMMUNICATION NODES
CONTROLLER CONTROLLER —Z___| CONTROLLER
IBM IBM 3274 IBM 8100 PERIPHERAL
SYSTEM/38 CONTROL UNIT SYSTEM NODES
R
= CHANNEL .
DISPLAY DISPLAY . PRESENTATION
SCREEN SCREEN . MEDIUM
T Z____ = SDLCLINK 5
- O END
———— USER

Figure 2 « sample SNA network hardware configuration.
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Figure 3 « Logical Units (LUs) interface end users to SNA network.
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the setting up of sessions between LUs. A domain is defined as
all the resources under control of an SSCP. SSCP resolves LU
addresses so that network configuration changes are transparent
to the users. [t also allocates accesses to LUs that operate serially.
The other SNA nodes contain a subset of SSCP called PUCP
(Physical Unit Control Program).

The IBM S/36, S/38, DPCX, and DPPX 8100 systems, and VTAME
on the 4300 can implement simple host nodes. SSCP is
implemented within the access method (TCAM, VTAM, or VTAME)
of the operating system. These systems can also implement other
types of nodes. Full-blown SNA networks, however, require a S/
370-compatible hostthat implements virtual memory and includes
a front-end communications processor. The NCP (Network Control
Program) in a 3705/3725 front end to a host node can handle
more complicated configurations. NCP concentrates the traffic
between the SDLC lines and the S/370-compatible host's data
channel and offloads the data link control management functions
from the host processor. An SNA network has three kinds of
Network Addressable Units (NAUs): Logical Units (LUs), Physical
Units (PUs), and SSCPs; see Figure 4.

Routes between NAUs are established as virtual routes. Multiple
virtual routes can use the same physical route; see Figure 5. Virtual
routes are assigned explicit routes for session transmissions.
Alternate explicit routes can implement a virtual route, so that
alternate routes can be used if a line fails or if a route becomes
overloaded.

Global flow control regulates the traffic flow over transmission
lines using virtual route pacing. It is regulated at the entry to
the network and queues are established to provide orderly flow.
Requests for transmissions are queued by priority. Transmission
requests at the same priority are granted on a FIFO (First-In First-
Out) basis.

FIFO queues are aged so that lower priority transmissions are
‘honored within an acceptable time frame. Pacing responses and
network messages are transmitted at the highest priority to ensure
efficient line/network utilization. SNA users can request a
particular kind of service: large bandwidth, low response time,
secure paths, and reliable connections. Each class of service
resolves to a list of virtual routes.

When a subarea node or transmission group fails and is detected

by an adjacent node, it broadcasts the failure to each adjacent
subarea node telling which explicit routes failed. It is propagated
from node to node until it reaches the end points of explicit routes.
The explicit routes are mapped to virtual routes and unbinds LU-
to-LU sessions that are using the failed routes; see Figure 6.

When transmission errers occur, as detected through the check
character in SDLC protocol, SNA has pause-and-retry logic to
wait out temporary link failures. If an error is permanent, problem
determination logic traces the virtual and explicit routes to
determine which physical node has failed. Once the node is found,
analysis of which network element is at fault begins: control unit,
modem, line scanner, and so on.

SNA allows centralized network management. SSCPs can deliver
unsolicited error data, but generally the Network Management
uses a solicitation protocol to poll nodes to gather data.

[0 Session Control

Sessions between LUs on a network are made up of 2 half sessions.
A session is created when one or LU (the Primary, usually a
program in a host) sends a BIND request to another LU (the
Secondary). Parameters in the request define the session
according to the characteristics of the LUs and the user needs.
SSCPs provide the session control.

There are at least 8 LU types: O, 1, 2, 3, 4, 6, 6.2, and 7. The
LU type parameter defines the behavior of the LUs with respect
to each other. The LU interface is device independent; a primary
LU that supports an LU Type 1 can, for example, support any
number of secondary LU devices that implement the LU Type
1 interface. Some LUs can handle multiple sessions concurrently
while others can handle sessions only one at a time in sequence.
SNA devices implement pacing algorithms to prevent the sender
from overloading the receiver. It is a 2-stage operation: pacing
between the cluster controller or terminal and the boundary and
between the boundary and the host.

LU Type O o supports all LU options; available for any defined
LU functions.

LU Type 1 ¢ appears to primary LU as keyboard-printer console
with alternate destinations such as diskettes, punches and extra
printers.
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Figure 4 . distribution of services within SNA network.
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Figure 5 « multiple virtual routes share explicit route NAUSs.
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Figure 6 « multiple active routes between subarea nodes.
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LU Type 2 e appears to primary LU as single display device
using the basic 3270 SNA data stream e options supported are
selector pen, extended screen size, screen size switching, display
of lowercase alphabetical characters, and magnetic stripe reader
® secondary LU Type 2 also has local copy option.

LU Type 3 @ appears to primary LU as single printer using 3270
data stream ® options supported include extended buffer size (480-
or 1920-character buffer) and buffer size switching.

LU Type 4 e operates in peer-to-peer sessions as well as in
primary LU/secondary LU sessions ® in peer-to-peer sessions,
each LU is responsible for its own recovery from error conditions;
in primary LU/secondary LU sessions, the primary LU has
responsibility for recovery from errors ® used to manage /0
devices including printers, card readers and punches, storage
devices, and an operator console for interactive I/O or diagnostic
messages.

LU Type 6 o developed specifically to handle transaction
processing applications which require coordination among many
network elements ® provides access to DL/ 1 and other databases
for entrance to message queues, for sending system messages,
and for scheduling program execution.

LU Type 6.2 e provides a connection or port betweén its
transaction programs and network resources; each LU 6.2 makes
a set of resources available to its transaction programs; the exact
set is product and configuration dependent ® examples of
resources are processor machine cycles and main storage, files
on magnetic disk or tape, input/output devices such as keyboard
and display terminals, and logical resources such as sessions,
queues, and database records ® some resources are local to a
program—attached to the same LU as the program; other
resources are remote—attached to other LUs (remote is defined
in logical terms, the LUs can be within the same physical node)
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® central function is resource allocation and control; programs
can request the LU for access to a resource; the LU schedules
allocation to serially reusable resources, creating new copies of
logical resources, such as sessions, when necessary ® LU provides
resource control in order to ensure integrity of the program's
access to the resource, allowing the program to perform an
operation on the resource only when the resource is in the
appropriate state for that operation ® LU may also provide other
resource-related services to its programs, such as resource
synchronization-point processing that synchronizes committed
changes to resources ® protocol boundary is the generic
description of the transaction program's logical interface to an
SNA network, from the perspective of the transaction program;
LU 6.2 provides the protocol boundary between the program and
the network e IBM products implementing LU 6.2 provide a
programming interface that may differ in syntax from the protocol
boundary but they are functionally equivalent ® a transaction
program is a program that is executed by or within LU 6.2 and
performs services related to the processing of a transaction; it
may process a transaction, be one of several programs that make
up a transaction processing application, or it may be a system
program that performs system services for an application program
processing a transaction @ distributed processing of a transaction
within an SNA network occurs when transaction programs
communicate by exchanging information over the sessions
between their LUs, treating the session as a resource that is shared
between the programs e Figure 7 illustrates the connection of
2 programs to SNA resources, including a session between their
LUs; other resources shown. in the figure may include other
sessions as well as local files and devices; other sessions allow
program A or program B to communicate with other programs
® during the communication between 2 programs, one program
may send a message over the session to another program,
requesting access to a local resource of the other program; in
this way, a local resource of program B, for example, may become
a remote resource of program A e LU 6.2 provides interprogram
communication; IBM products implementing LU 6.2 provide this
service as Advanced Program-to-Program Communication
(APPC), such as that provided for System/38 e interprogram
communication permits distribution of the processing of a
transaction among multiple programs within a network; programs
coordinate distributed processing by exchanging control
information or data; protocol boundary provides the structure for
programs to communicate with one another in order to process
a transaction @ this structure meets the following requirements,
in terms of their SNA realization: simultaneous activation of
component programs; efficient allocation of interprogram
communication resource/session (session sharing called a
conversation), conversation overhead used efficiently; conver-
sation lifetime determined by communicating programs; 2-way
alternate data transfer (half-duplex); attention mechanism to

PROGRAM A
LU 62 SNA NETWORK
o0oe
e r -
THER
I omen ) SESSION | ecainags
| resounces | 1" o
FOR
proGRAM A | L‘P':f":': |
—_—— Teee
LU 6.2
PROGRAM B

Figure 7 « transaction programs and SNA resources.

handle asynchronous events; error notification of partner when
detected; commitment control for error recovery; fully symmetric
protocols for data transfers, attention, error notification and
deallocation; mode of service named by program allocating the
conversation; 2 levels of conversations (for systems and for
applications programs); and subset definition by a base set and
limited number of option sets.

LU Type 7 o similar to Type 2 in that it appears as keyboard-
display, but data stream differs.

[0 Network Control

IBM offers a number of products to provide operator control of
a network for troubleshooting, reconfiguration, adding or deleting
hardware or software to/from the network, and monitoring
operations. The Network Communications Control Facility (NCCF)
supersedes the Network Operation Support Program (NOSP) to
centralize all network control options to allow an operator control
over a network. The Network Problem Determination Application
(NPDA) works with NCCF to provide assistance in troubleshooting.
Other programs to aid in error handling are the Threshold Analysis
and Remote Access (TARA) feature and Network Error Manage-
ment Facility (NEMF). The Operator Communications Control
Facility 1(OCCF) allows the system to be run from a remote NCCF
terminal.

For systems ‘with multiple S/370-compatible processors control-
ling several networks, SNA consolidates many of the commun-
ications management functions for all hosts at one site into one
host processor. IBM calls this implementation of centralized control
the Communications Management Configuration (CMC).

Network Communications Control Facility (NCCF) e fully
supported as application program under ACF/VTAM 1.3, ACF/
VTAME, and ACF/TCAM 2.0; Network Problem Determination
Application (NPDA) portion supported by ACF/VTAM 1.1 and
1.2, TCAM 10, and ACF/TCAM 1.0 and above e centralizes
network control operations to allow network operator at 3270
terminal to control the network; allows operator to give VTAM
or TCAM commands, receive messages from the network, and
collect, store and receive network error messages to support
NPDA; can solicit summary maintenance statistics from SNA
devices; can route communication error records to host data files;
can operate as base of user-written network control system e
enables remote operation of multiple systems from the NCCF
terminal in conjunction with Operator Communications Control
Facility (OCCF) e NCCF 2.0 provides a network operator with
facilities to control single-domain, multiple-domain, and multiple-
SNA-network environments ® see Network Management section.

Network Problem Determination Application (NPDA) e
application program running under NCCF to troubleshoot network
from centralized 3270 operator terminal ® collects, stores, displays
and assigns probable cause of all specific errors reported from
communications controllers, modems, lines, cluster controllers,
control units, and terminals ® coexists with the Display Exception
Monitoring Facility (DEMF); alerts operator of excessive temporary
line errors, provides traffic data from network components, and
contains facilities to solicit summary maintenance statistics ®
allows cross-domain access to error files ® see Network
Management section.

Network Performance Monitor (NPM) e runs under MVS and
MVS/XA; provides realtime monitoring of network and uses color
graphics displays to present network status; enhances Network
Performance Analyzer which was withdrawn September 1984;
measures host response time and, in many environments,
computes network response time.

Link Problem Determination Aid e feature of NPDA that runs
on IBM 3860 Series modems to detect and diagnose link errors.
Threshold Analysis & Remote Access (TARA) Feature ® runs
under NPDA to support 3600 Finance Communication System
to diagnose problems, collect performance data, and monitor
remote operations ® provides facilities for network operator control
of 3600 system ® See Network Management section.

Network Error Management Facility (NEMF) e field-developed
program to collect and store in database information about
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d%tected errors ® runs as application transaction under CICS/
VS.

Operator Communications Control Facility ® designed to permit
system to be operated from remote NCCF terminal ® see Network
Management section.

Communications Management Configuration (CMC) e
centralizes communications management for multiple hosts at
single site in one host and one front-end communications
processor ® CMC host processor is dedicated to management
function; all hosts at CMC site share one ACF/NCP/VS program
in front-end communications processor, and channel-connected
to hosts through 3705 multiple channel attachment feature; CMC
host activates and deactivates facilities, initiates and terminates
sessions between logical units (LUs), and handles configuration
changes ® all network resources outside resources located in other
host processors belong to access method in CMC host; other hosts
at CMC site operate as applications processors, running under
DOS/VS, OS/VS1 or MVS with either ACF/VTAM or ACF/
TCAM with Multiple System Network Facility (MSNF) e entire
configuration can be interconnected with other domains, and
processing capability of host application processors available to
LUs in other domains ® CMC host can be any S/370-compatible
processor that can function as host on any SNA network; if CMC
host goes down, one of host application processors can take over
its functions.

O Network Analysis

Network Performance Analyzer (NPA) e withdrawn and
replaced by NPM e see Network Management section.

Network Performing Analysis Reporting System (NETPARS)
o uses NPA data to produce reports for tuning and capacity
planning; highlights areas of network with excess or inadequate
capacity; requires NPA and GPAR (Generalized Performance
Analysis Reporting) ® replaced by NPM.

Generalized Performance Analysis Reporting (GPAR) e
nucleus for family of IBM products that assist in performance
analysis of hardware systems, system control programs,
communications, and DB/DC systems @ provides common user
access to all GPAR-dependent reports, reads sequential input files,
prints user-tailored graphs, and provides report program
development aids ® dependent programs include VTAM
Performance Analysis Reporting System (VTAMPARS), IMS/VS
Performance Analysis Reporting System (IMSPARS), IMS/VS
performance analysis and tuning aid (IMSASAP II), CICS
Performance Analysis Reporting System (CICSPARS), and
Generalized Trace Facility Performance Analysis Reporting
System (GTFPARS) e replaced by NPM.

O Network Problem & Change Management

IBM provides 2 products to manage network problems and
changes in configuration. One is a program product and the other
is a field-developed program; they overlap in function.

Information/Management Feature of the Information/System
Release 2 e program product @ integrates systems management
applications programs for problem change and system-
configuration management e network users, such as systems
programmers, and network operators at NCCF or TSO terminal
can gather problem information from other programs e contains
EWS (Early Warning System) files, NPDA (Network Problem
Determination Application), and IPCS (Interactive Problem
Control System) products ® maintains information on system
inventory of hardware and software.

Account Network Management Program (ANMP) e field-
developed program with 3 components—Problem Management
Application, Change Management Application, and Network
Configuration ® Problem Management Application provides for
online tracking and recording system of network problems; user
can search on specific fields in database to obtain such things
as a display of all problems not solved by a particular time or
which problems have been assigned to a group for solution
Change Management Application automates change procedure
with reviewers and approvers for each change; user can track

change activities ® Network Configuration Application provides
online database of components in network, including network
map, detail listing and record of changes; can also be used to
evaluate future plans for network.

O Protocols

SNA can be viewed in many different ways. From the functional
point of view, it consists of 2 layers—Network Addressable Unit
(NAU) services and Path Control Network (PCN) services. NAU
services are further subdivided into NAU Services Manager,
Function Management Data (FMD) services, Data Flow Control,
and Transmission Control layers. PCN services are subdivided
into Path Control (PC) and Data Link Control (DLC) layers.
Corresponding functional layers at each end of a data link
communicate with each other. In addition, however, layers
communicate with each other; see Figure 8.

The NAU Services Manager and FMD Services layers are
concerned with providing a bridge between the network and the
user. They are concerned with the way data is presented to the
network from the user and vice versa.

The FMD Services layer communicates with the transmission
subsystem which has responsibility for routing and moving data
between its origin and destination. The transmission subsystem
Joes nothing to the data itself, allowing the function management
{ayker to provide services across all different kinds of physical
inks.

The application layer is where the user gets a job done. It is
usually outside SNA since the useris responsible for programming
it. The user, however, interfaces to the network through a terminal,
an 1/0 device, or an application program. IBM now offers 3
application layer protocols for SNA for document/text processing:
DIA, DCA, and GCD.

Document Interchange Architecture (DIA) e application-to-
application protocol for electronic information interchange in an
office environment ® supports entering, editing, distributing, and
printing/displaying information; designed to make interchanges
easy, consistent, and accurate.

Document Content Architecture (DCA) ® defines the format and
protocols within a document for a revisable-form data stream and
a final-form data stream for presentation.

Graphic Codepoint Definitions (GCD) e defines data processing
and word processing graphic codepoints for presentation on
printer/display.

The transmission subsystem functional elements are Transmission
and Data Flow Control (corresponds to Session Control in ISO
provisional model), Path Control, Data Link Control, and the Data
Link. A Network Addressable Unit (NAU), which can be a Logical
Unit (LU), Physical Unit (PU), or System Services Control Point
(SSCP) generates a unit of data called a Request-Response Unit
(RU) and presents it with associated parameters to the transmission
subsystem.

It is the job of the transmission subsystem to set up a session
with another NAU so the RU can be transmitted through the
network and delivered to the appropriate NAU unchanged.

End User ® operator at terminal, I/O device, or applications
program @ presents request for service to Presentation level; this
provides the data needed to generate Request-Response Unit (RU)
used as basis for communication throughout SNA network ® end
user deals only with Logical Units (LUs).

NAU Services Manager & Function Management Data Layers
® together provide session presentation services, application-to-
application services, and session network services.

Session Presentation Services ® concerned with conversion of
data format from end user at one end to correspond with format
expected at other end ® converts data according to logical unit
(LU) types; for example, LU Type 1 appears as keyboard-printer
console with various optional destinations such as diskette, punch
or auxiliary printers, while LU Type 2 appears as single display
using 3270 SNA data stream; other LU types available for other
SNA units ® passes converted data to transmission control.
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Figure 8 « intercommunicating layers through peer protocols.

Application-to-Application Services ® SNA defines services for
joining certain applications together without the applications
being aware of the network protocols; these include interfaces
between transaction processing systems such as CICS/VS in
different nodes and programs accessing a database at another
node ® also synchronizes activities between 2 or more
independent programs.

Session Network Services ® located in system services control
points (SSCPs), logical units (LUs), and physical units (PUs); include
configuration services, network operator services, session
services, and maintenance/management services.

Configuration Services ® control network resources associated
with physical network configuration; allow network operator to
start up network, activate/deactivate links, and activate nodes
® SSCP maintains tables with network names, addresses, and
status of each link and NAU within the SSCP's domain.

Network Operator Services ® interface operator to SSCP.

Session Services ® controls sessions between 2 Network
Addressable Units (NAUs), end points on network, and manages
flow of data between them e consists of Connection Point (CP)

manager, Session Control (SC), and Network Control (NC)
elements which use Request-Response Unit (RU) as common unit
for communication with each other ® CP manager prefixes each
RU received with Request-Response Header (RH) which contains
parameters for transmission, to form Basic Information Unit (BIU);
CP manager at other end of transmission decodes RH before
delivering the RU @ CP manager routes RU to its destination (by
passing parameters to path control), checks and assigns received
and transmitted BIU sequence numbers, coordinates responses
wih requests, paces traffic, and responds to exceptions and
sensed/monitored information e SC establishes transmission
session and obtains resources required for its execution; also
provides for handling catastrophic errors and reestablishing flow
after error @ NC provides means for CP manager and Path Control
to communicate using common network without setting up
separate session from NAU-to-NAU communication; this
communication is at highest priority so that heavy network loading
cannot prevent its transmission.

Maintenance & Management Services ® allows SSCP to conduct
tests on network links and nodes to isolate and diagnose failures;
also allows SSCP to gather network statistics from nodes.

Data Flow Control Services ® provides send/receive modes
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of half- or full-duplex or half-duplex contention, chaining of related
message units into a larger unit called a chain, bracketing of
related messages that flow in both directions to keep related data
separate from other unrelated data, response options for
acknowledging receipt of data with indication of whether it is
error-free or contains errors, and data flow control functions so
end user can influence data flow between LUs without ending
session.

Transmission Control Layer e tracks session status, paces data
flow, and assures correct sequencing of messages during a session
® session-level pacing allows session partners to adapt to different
speed LUs; LU sends a fixed number of messages in a pacing
group and waits for an acknowledgement before sending the next
group; pacing group size and stages (1 or 2) depend on agreement
made when session was initiated; single stage pacing is performed
between LUs; 2-stage pacing is performed between origin LU
node and receiving LU boundary (subarea) node, and between
boundary node and receiving LU ® constructs headers with control
information and attaches them to messages ® provides session-
level cryptography for security.

Path Control @ provides routing of transmission through network
between network addresses ® combined with SDLC elements, it
forms common network used to route data units between
transmission control elements @ collectively, Path Control and Data
Link Control make up shared Common Network which routes
data units between Transmission Control elements ® using
parameters supplied by Transmission Control (such as sequence
number) and internal routing data, Path Control generates
Transmission Header (TH) that contains addressing, mapping, and
sequencing data to attach to Basic Information Unit (BIU) prepared

" by Transmission Control to form Path Information Unit (PIU) e

if BIU is too large to be transmitted az single element, Path Control
will segment it, label segments and attach TH to each segment
for transmission; if number of small BIUs are being transmitted
over same route (which commonly occurs between host and
communication processor), Path Control will block them together
and attach TH to form single PIU for more efficient data
transmission.

Data Link Control (DLC) e manages individual data link;
elements are located at each node to manage all data links
connected to node; protocols vary depending on type of link—
S/370 data channel or SDLC transmission over common carrier
facility e Basic Link Unit (BLU) is data unit transmitted over data
link; DLC forms BLU by attaching link header and link trailer
for control to Basic Transmission Unit (BTU) passed from Path
Control to DLC e BLUs are passed over data links from one node
to another; the link header and trailer are decoded at each node,
and BTU passed to Path Control which decodes transmission
header and determines if destination is located at node; if it is
at node, BIU is passed to Transmission Control which processes
Request-Response Header (RH), and passes Request-Response
Unit (RU) to the appropriate NAU; if destination is at another node,
Path Control on receiving side passes parameters to Path Control
on outgoing data link to generate new TH to form new Path
Information Unit (PIU) which is passed to appropriate DLC element
® DLC generates new link header and link trailer to form new
BLU for transmission.

Synchronous Data Link Control (SDLC) ¢ component of DLC
® provides control for transmission of data between nodes on
network where node is addressable function represented by
Physical Unit (PU) e bit-oriented discipline that assumes each
transmission is between primary and secondary station, where
primary station controls data link and issues commands, and
secondary station receives commands and responds e all
transmissions are contained in frame with same specific format—
beginning Flag (F), Address (A) of secondary station, Control (C)
field to specify purpose of transmission, optional Information (I)
field containing information being transmitted, Frame Check
Sequence (FCS) field containing check data required by receiving
station to check accuracy of frame transmission, and ending Flag
(F); F, A and C fields are 8 bits long; FCS field is 16 bits long;
and optional [ field is variable in length but always multiple of
8 bits ® F field consists of 01111110 bit pattern; transmitting device
inserts "0"” after every 5-bit sequence transmitted to prevent
natural sequence of bits from forming F field; conversely, receiving

device recognizes 6 bits in row as F field, and zero after every
5-bit sequence as insertion to be ignored e this simplified
explanation of SDLC ignores control commands that can be issued
by primary station, and responses available to secondary station
to establish transmission, its length, error checking, recovery
procedures and so on ® IBM claims SDLC as implemented in
its products is operational subset of High-Level Data Link Control
(HDLC) as defined by the ISO (International Organization for
Standardization) e IBM implements SDLC protocol on non-
switched communication lines in duplex and half-duplex mode
for point-to-point and multipoint configurations, and on switched
lines in half-duplex mode on point-to-point as well as loop
configurations; the primary station on loop sends commands to
any or all secondary stations on a loop; each secondary station
decodes address field and acts as repeater station for all
transmissions addressed to stations following it on loop;
unidirectional transmission is always in half-duplex mode.

Physical ® devices that interface to SNA network must be
compatible with CCITT V.24 definition plus V.25 for auto-call units
for telephone networks; CCITT X.21 for digital, point-to-point and
multipoint, private line and circuit-switched services; and CCITT
X.25 for packet-switched networks.

O Office Information Architectures

IBM's approach to the office environment is to develop a set of
architectures that will allow a variety of devices implementing
these architectures to function together in a single network. Users
on the network will then have access to shared information and
be able to interchange information with other users on the network.
These architectures are part of SNA; they extend SNA into the
higher level applications layer. All the other layers of SNA are
used for the transmission system that performs all the functions
associated with transmitting information around the networks and

SNA Distribution Services (SNADS).

Three key architectures are defined: Document Content
Architecture (DCA), Document Interchange Architecture (DIA),
with DIA acting as the envelope that carries the letter defined
by DCA, and SNADS controlling distribution of information and
among systems in network.

DCA defines 2 format types for data streams: Revisable-Form-
Text DCA and Final-Form-Text DCA. Revisable-Form-Text
data streams contain formatting controls in addition to the text
while Final-Form-Text data streams do not. The revisable format
is designed to allow users receiving messages to change or add
to (edit) the text and its format before it is presented in its final
form.

Final-Form-Text is intended for presentation on a printer or
display screen. Figure 9 shows the relationship between the 2
data streams.

The Document Interchange Architecture (DIA) defines a set
of user services that are implemented in the applications layer
of SNA. DIA specifies how the processes located throughout the
network and performing the services communicate with one
another. The categories of services are DIA Session Services,
Document Library Services, Document Distribution Services, and
Application Processing Services. The services are performed in
response to DIA commands which are grouped into function sets
that specity the scope of work for a DIA session.

The logical components of an office system network consist of
source nodes, recipient nodes, and office system nodes (OSN).
The source node provides DIA services for an end user that
initiates and controls the interchange of documents with recipient
end users. A recipient node provides DIA services for a recipient
end user that controls and receives documents/information sent
by a source node. An OSN provides DIA services—receive, store,
route, and deliver—messages/information—for source and
recipient nodes. For example, OSN contains storage facilities so
it can provide a document library for an attached source node.
An OSN can interact with a network to distribute documents/
information to another OSN.

The DIA data stream or Document Inchange Unit (DIU) is shown
in Figure 10. The prefix introduces and identifies the data stream
as a DIA unit. The command sequence contains the command
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Figure 9 e relationship of revisable-form-text and final-form-text data streams.

to specify the function to be performed. The data unit field is
optional and contains information that can be referred to by the
command. The document unit is optional and contains the
document profile and the document content (text and control
codes) when it is sent from one DIA process to another. The suffix
specifies the end of the DIU and indicates any abnormal conditions
that occurred during transmission.

The DCA data stream, DIA data stream, and SNA message units
are related as shown in Figure 11. An end user at a workstation
creates a DCA data stream in revisable or fixed-form-text as the
end user determines in conjunction with the workstation
capabilities. The document distribution services in the workstation
insert this data stream into a DIA document interchange unit,
forming the DIA data stream. The presentation and transport
services of SNA attach the SNA control information to DIU to
form a message that can be routed through an SNA network.
A fixed-form-text data stream could be in Graphic Codepoint
Definitions (GCD) format for an output device that can interpret
the code.

SNA Distribution Services (SNADS) provides an architecture
for the gistribution of information among systems in a multisystem
network.

All of these architectures (SNA, DCA, DIA, and SNADS) are being

implemented in [BM products.

IBM has implemented its DIA interchange through its Distributed
Oftice Support System (DISOSS)/370. DISOSS consists of a series
of software products that support the interchange of documents
among S/370 host systems running under MVS, MVS/XA, and
VSE operating systems. IBM Displaywriters, 5520s, 8100,
Distributed Office Support Facility (DOSF) Systems, PCs (with
Displaywriter), and System/36.

IBM has indicated in statements of direction that DISOSS/370
will be extended to include interchanges with System/38, 8100
DPPX, Series 1, and PCs using the PC network.

Professional Office Systems (PROFS) is not an SNA products but
it is the key VM office systems product to assist managers,
professionals, secretaries, and support personnel in creating,
communicating, retrieving, and job-related information. PROFS
consists of VM/CMS-based applications programs that allow users
to perform office functions on their interactive problem solving
terminals. PROFS has full peer networking, although not using
DIA architecture, among VM systems. PROFS also supports a
personal Computer connection.

IBM provides gateways to PROFS from DISSOS/370. PROFS and
DISOSS/370 networks can interchange final-form documents.
IBM has stated it intends to provide full editable interchange
between DISOSS/370 networks and PROFS networks.

IBM has announced peer-to-peer networks for S/36 and 5520

using SNADS as well as DISOSS/370. IBM intends to expand
: SNADS peer-to-peer distribution to include S/38, 8100 DPPX,
pReFix | COMMAND | DATA | DOCUMENT | gjppy and Series 1.
SEQUENCE UNIT UNIT
IBM has extended its support of the IBM PC by providing Personal
Services/PC and DisplayWrite 1, 2, and 3 on the PC. Personal
Services/PC is an office-oriented mail system. DisplayWrite is
Figure 10 « document interchange unit (DIU). a text editor. System/36 operating as a host supports these PC
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Figure 11 « relationship of DCA and DIA data streams and SNA message units.

functions. DisplayWrite/36 is a DCA text editor. Personal
Services/36 are distribution services, mail handling, calendar,
and so on for a network of PCs. Personal Services/370 provides
mail and library support for general purpose displays on MVS
and VSE systems under CICS. DISOSS/370is used for distribution
and library services. Intergrated Processing of Data and Text (IPDT)
provides integration of data and text and automated
correspondence.

Personal Services/PC ® mail system; runs on IBM PC, Portable
PC, PC/XT, PC/ AT, 3270 PC; allows peer-to-peer communication
between PCs directly providing automated mail system and
electronic file cabinet:
NA/NA initl
$250 OTC

NA/NA mo NA/NA serv

DisplayWrite 3 ® advanced function text processor; runs on IBM
PC, Portable PC, PC/XT, PC/AT, and 3270 PC:
NA/NA NA/NA
200

PROFS PC Connection (PROFS/PC2) e extends selected

PROFS functions to PCs @ requires DOS 2.0, 2.1, 3.0; DisplayWrite

3 and PROFS to IBM 5520 file transfer supported; runs on IBM

PC, Portable PC, PC/XT, PC/AT, and 3270-PC:
NA/NA NA/NA
$200 OTC

NA/NA

NA/NA

IBM Personal Services/370 e includes electronic preparation
storage, retrieval, and dissemination of messages and office
correspondence within a DISSOSS/370 systems; extends and
replaces the DISOSS/Professional Support Program ® documents

created using personal Services/370 are distributedd using final-
form text DCA e supports file transfers with 3270-PCs:

Under MVS or MVS/XA:

2,250/1,688 750/563 120/192
Under VSE:

1,050/788 350/263 90/144

IBM 8100 Distributed Office Support Facility (DOSF) 5.0
e allows users to edit DOSF documents on advanced function
3270 terminal; dialog manager menu-creation facility helps users
customize the system interface ® available March 1985:
12,300/10,455 704/598 99/157

8100/DOSF 5.0 e runs under DPCX; provides cluster controller
support for IBM PCs; provides editing capability of DOSF
documents on advanced function 3270 terminals and ability to
view and annotate DOSF documents on all display terminals:
12,300/10455 704/598 99/157

R EQUIPMENT SUMMARY
[0 Host Computers

IBM System 370/138 & Upward ® no longer marketed and
generally replaced by 303X and 4300 systems.

IBM 303X Processors @ all essentially superseded by 43XX and
308X models.

IBM 3081 Processor Complex ® S/370-compatible processor
rated at about 10 MIPS e includes 2 identical dyadic processors
that share from 16M to 48M bytes of common memory but each
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has its own set of I/O channels; cache memory is 32K bytes
on 3081D/G and 64K bytes on 3081K e similar to AP and MP
systems except channels can be assigned to either processor ®
includes 3081D, 3081G, 3081GX, 3081K, and 3081KX models;
3081D has been replaced by 3081G which offers more
performance than the 3081D at the same price ® performance
range is about 10 MIPS for 3081G, 11.0 MIPS for 3081GX, 14
MIPS for 3081K, and 16.0 MIPS for 3081KX e runs under MVS
in S/370 or XA mode, under VM in 370 mode, and under VM/
XA Migration Aid in XA mode; the VM/XA Migration Aid is really
an umbrella operating system supporting MVS/SP migration to
MVS/XA concurrently with MVS/SP and/or VM/SP production
runs; note that MVS/SP, MVS/XA, and/or VM/SP run under
VM/XA Migration Aid in this combination environment ® can
also run under OS/VS1/BPE (Basic Programming Extensions)
and DOS/VSE.

IBM 3083 Computer Systems ® essentially a single-processor
version of the 3081K with performance levels; 3083C entry level
system at about 3.0 MIPS, 3083E at 3.9 MIPS, 3083B at 5.9 MIPS,
3083-BX at 6.3 MIPS, 3083] at 7.8 MIPS, and 3083-JX at 8.4
MIPS e all models use 4K storage protect keys, implement the
XA (31-bit addressing) architecture, all models except 3083C are
upgradeable to 3081K, 3083C is upgradable to 3083E e provides
memory capacity range from 8M to 32M bytes ® run under MVS/
SP in either S/370 or XA mode, VM/SP in 370 mode, and VM/
XA Migration Aid. :

IBM 3084 Computer System ® most powerful processor IBM
has ever announced; a dual-processor version of 3081K (which
in turn is a dual-processor version of 3083]) making it a quad
processor sharing from 32M to 96M bytes of memory; includes
32K-byte cache memory on each processor; performance rating
of about 26 MIPS per 3084Q, and 28 MIPS per 3084QX per
system ® 3084Q available only as 3081K upgrade; 3084QX
available as separate system ® supported in single image mode
by MVS/SP Version 2 and in partitioned mode by MVS/SP
Version 2, VM/XA Migration Aid, and VM/SP High Performance
Option 2.5 and above.

IBM 4321 Computer System ® basically replaced by IBM 4361
Model 3.

IBM 4331 Computer System @ basically replaced by IBM 4361
Model 3.

IBM 4341 Computer System @ basically replaced by IBM 4361
Models 4 and 5.

IBM 4361 Computer System e available models 3, 4, and 5
that differ in amount of main memory, amount of cache memory,
number of I/O channels, aggregate 1/0O data rate and
performance ® have scientific instructions, hardware floating-point
unit, and performance enhancements for scientific and engineer-
ing applications ® Model 3 supports 2M/4M bytes of memory
while both Models 4 and 5 support 2M to 12M bytes of memory;
all support the integrated communication adapter also available
with the 4321 and 4331 to allow system to support commun-
ications lines without a 3705/3725 front end; Model 3 supports
3 and Models 4 and 5 support up to 4 integrated adapters to
connect both disk and 8809 magnetic tape drives; all can also
connect up to 2 local loop adapters and up to 2 data link adapters
to connect up to 4 remote loops each ® Model 4361-3 replaces
the 4321, 4331-2, and 4331-1; provides about the same power
as 4331-2 (0.42 MIPS) for commercial applications and 1.4 to
2.2 times performance of 4331-2 for engineering/scientific
applications; uses same CPU as 4361-4 and 4361-5 but without
cache memory ® 4361-4 has 8K-byte cache memory; can connect
1 to 4 multiplexer channels, 2 of which can be high-speed 3M-
byte-per-second channels; maximum aggregate /O data rate is
10M bytes per second; performance rating is about 1.0 MIPS
e 4361-5 has 16K-byte cache memory; can connect 3 to 6
multiplexer channels, 3 of which can be high-speed 3M-byte-
per-second channels; maximum aggregate I/0O data rate is 11M
bytes per second; performance rating is about 1.3 MIPS e Models
4 and 5 run under SSX/VSE 1.3 DOS/VSE 1.1, OS/VS 1.7, and
VM/SP 1.2 or 1.3; Model 5 can also run under MVS/370 1.3.8
® along with Model 3, IBM announced an optional Work Station
Adapter (WSA) that can connect up to 32 local devices: supports
same devices as a 3274 control unitas well as devices that connect

through Serial OEM (SOEM) interface ® when WSA is imple-
mented, the number of ports on the integral Display Port Adapter
is reduced from 16to 8, thus up to 40 local devices can be attached
through DPA and WSA e SSX/VSE 1.4 is required to support
4361 Model 3 and WSA e see Report 950-1048-4300 for details.

IBM 4381 Computer System ® available in 3 models that differ
in amount of cache for 2K-/4K-byte pages, number of processors,
and performance; 4381-1 includes 4K-byte cache for 2K-byte
pages and 8K-byte cache for 4K-byte pages; 4381-2 includes
16K-byte cache for 2K-byte pages and 32K-byte cache for 4K-
byte pages, 4381-3 includes 2 4381-2 processors e 4381-1
performance rating is about 2.3 MIPS, 4381-2 performance rating
is about 3.0 MIPS and 4381-3 performance is about 5.1 MIPS
e 4381-1 include 4M to 16M and 4381-24M to 32M bytes of
main memory; each can connect from 6 to 12 multiplexer
channels, 4 of which can be high-speed 3M-byte-per-second
channels, 3 can be 2M-byte-per-second channels, and 4 can be
1M-byte-per-second channels; maximum aggregate I/O data rate
is 22M bytes per second ® 4381-3 provides 2 processors, 2 32K-
byte cache memory, 8M/16M/24M/32M-byte shared main
memory, 12 standard and 8 optional channels equally divided
between processors (8 standard channels are 3M bytes/second
data streaming channels), and maximum aggregate data rate of
32M bytes/second @ can run under all of IBM’s operating systems
for large mainframes; MVS/XA and VM; DOS/VSE supported
t(:)in]y las guest under VM/370 e see Report 950-1048-4300 for
etails.

[0 Communications Processors

IBM uses its programmable communications controllers as local
and remote front ends for host computers. Remote front ends are
concentrators; they function as intermediate (subarea) nodes on
SNA networks. Only the IBM 3705-I1, 3705-80, and 3725 models
can support full-blown SNA networks because the ACF/NCP/
VS software requires 256K bytes of memory to run; the 3704
memory is too small. The 3705-1 is no longer marketed. The NCP
software in the communications processor combined with the
access method in the host functions as the network operating
system. IBM has stated that ACF/NCP Version 3 is the last update
for the 3705.

IBM 3705-I1 Communications Controller ® operates as local
or remote front end for IBM S/370-compatible host ® supports
up to 352 half-duplex 9600-bps lines; maximum line rate of 230K
bps @ supports up to 4 channel-attached host processors
simultaneously; manual 2-way switch can connect each 3705-
1I channel adapter to 2 host channels which can be on same
or different processor(s); can connect up to 8 hosts but to only
4 simultaneously; connects to byte or block multiplexer channel
of host processor; can connect to selector channel of some older
S/370 models ® supports up to 44 local terminal subsystems using
start/stop or synchronous attachments ® memory to support SNA
network ranges from 256K to 512K bytes ® runs under ACF/
NCP/VS and supports either PEP or EP; PEP and EP provide
upward compatibility with older hard-wired 270X data adapters
® last release of NCP for 37085 is ACF/NCP 3.0 e see full report
950-1048-3705.

IBM 3705-80 Communications Controller ® operates as local
orremote front end for S/ 370-compatible host ® all models include
256K bytes of memory ® supports 4, 10, or 16 line attachments
depending on model selected; any line attachment can connect
to external modem or directly to device ® direct device attachment
is through EIA RS-232C/CCITT V.24 or CCITT V.35 connection;
V.24 supports start/stop, BSC or SDLC protocols at up to 2400
bps; high-speed option allows transmission at 14.4K or 57.6K bps;
V.35 supports 2 half-duplex synchronous devices with transmis-
sion at 14.4K or 57.8K bps; direct attachment of terminals at 3600/
7200 bps or 4800/9600 bps available by RPQ e supports single
channel adapter connection to byte multiplexer channel of S/
370-compatible host, or 2 channel adapter connections to a byte
or block multiplexer channel or selector channel; manual 2-
channel switch option allows connection of channel adapter to
2 host channels located on same processor or on different
processors @ runs under ACF/NCP/VS; supports PEP or EP; PEP
and EP provide upward compatibility with older hard-wired 270X
data adapters ® last release of NCP for 3705 is ACF/NCP 3.0
® see full report 950-1048-3708.
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IBM 3710 Network Controller ® operates as a network
concentrator for up to 31 lines using mixed protocols; can connect
a total of 32 upsteam and downstream lines; selected start/stop
or BSC and SDLC lines can be concentrated onto one or more
upstream X.25 and/or SNA /SDLC links; selected non-SNA (BSC/
RIE) devices can be attached, supported through enveloping,
similar to that provided by NTO e line speeds can range from
110 to 64K bps; interfaces are CCITT V.24, V.35, and X.21 e
attachesto one ormore hosts through the IBM 3705/3725 running
under ACF/NCP; only the 3725 supports X.25 links to the 3710;
can be multidropped with other SNA devices on a data link, and
it supports Modulo 128 transmissions on SNA/SDLC upstream
and downstream links ® appears to SNA as a cluster controller,
Physical Unit (PU)2 on point-to-point or multidropped SDLC links;
supports full-screen IBM 3270 protocol conversion through an
attached IBM 7426 Terminal Interface Unit Model 2; in the future,
IBM intends to provide this facility internal to the 3710 without
using a 7426 e extends LPDA modem diagnostic functions from
the IBM 3705/3725 to the network downstream from the 3710
when the IBM 386X modems are used ® currently, only the 3710
Model 1 is available; includes a base frame/enclosure, diskette
unit, control unit including 384K bytes of storage, power unit,
a dual RS-232C/CCITT V.24 communication adapter (called
service adapter), and an integral 1200-bps, half-duplex,
asynchronous, auto-answer modem; one 129K-byte memory
expansion feature can be installed in the 3710 for a total memory
of 512K bytes; up to 15 communication adapter features can be
attached, including any mix of 7001, 7005, or 7010 adapters
e 7001 adapter can attach up to 2 V.24 DCEs controlling
communication lines, 2 V.24 DTEs, or one of each; lines/devices
attaching to the 7001 must use the same link-level protocol e
7005 adapter can attach one DCE controlling a V.35 DCE/DTE
e 7010 adapter can attach a nonswitched X.21 DCE device ®
supported by software operating with MVS or MVS/XA systems
e scheduled to be available in the second quarter 1985 e see
Report 950-1048-3710 for details.

IBM 3725 Communications Controller ® programmable
communications controller that is not software compatible with
earlier 3705 models but can coreside compatibly on SNA
networks with 3705 systems running ACF/NCP Version 2 or
above; so far, 3725 software parallels 3705 software products
o perform the same functions in SNA network as 3705 systems:
operate as local and remote front-end processors for host systems;
function as subarea nodal processors on SNA e available in 2
models: Model 1 includes 512K to 2M bytes of memory and
supports up to 256 half- or full-duplex lines; Model 2 includes
512K to 2M bytes of memory and supports up to 80 half- or
tull-duplex lines; line speeds for both systems range from 50 to
230.4K bps and interfaces are available for BSC, SDLC, and start/
stop asynchronous transmission with auto-call; 3726 Expansion
Controller for Modle 1 can support one 1.544M-bps line ® Model
1 can attach to up to 8 S/370-compatible host system channels
and 6 can operate concurrently; Model 2 can attach to up to
4 S/370-compatible host system channels and 2 can operate
concurrently ® each 3725 consists of a central control unit (CCU),
main storage, transmission subsystem (TSS), maintenance and
operator subsystem (MOSS); MOSS includes IPL and utility
procedures for 3725 implemented with independent processor
with microcode, diskette drive, and operator console attachment
for the 3727 Operator Console, which is required for maintenance
o TSS includes line attachment bases (LABs) with microprocessor-
based scanners, line interface couplers (LICs), and optional
internal clock control (ICC) units; does not provide any integrated
modems but compatible with IBM 3863, 3864, 3865, 3872, and
3874 modems and 3867 Link Diagnostic Unit ® runs under ACF/
NCP Version 2 or above for 3725 or EP/3725 or both running
concurrently in Partitioned Emulation Program (PEP) mode,
generated and loaded from S/370-compatible host operating in
DOS/VS or OS/VS environment; requires ACF/VTAM V1R3 or
above (MVSonly), ACF/VTAM Version 2 orabove, or ACF/TCAM
V2R2 or above access method for host communications; requires
ACF/System Support Program (ACF/SSP) Version 2 Release 1.1
or above running on host system for program development ®
ACF/NCP R3 for 3725 requires ACF/VTAM V2R2 e current
version is ACF/NCP 4.0, which works with ACF/VTAM 3.0 or
host @ see full report 950-1048-3725.

O Distributed Computers

IBM 4361 Computer System e as distributed processing system,
will generally run under SSX/VSE and include integrated
communications adapter rather than 3705/3725 front-end
processor @ see description under Host Computers section and
full revort 950-1048-4300.

Series/1 e supported as SNA-SDLC station by front-end
communications processor; can function as independent
processing system, or as local peer-to-peer network of up to 16
processors; communicates with IBM S/370-compatible host as
RJE terminal or as 3270 interactive terminal ® supports 2780/
3780 terminals and provides pass-through facility to a host
computer ® also has a GET/PUT interface to IMS/VS and CICS/
VS applications programs in host ® can operate as front-end
processor for S/38; can attach to S/370-compatible system
channel directly ® supports X.25/HDLC communications under
EDX operating system; PRPQ available to support IBM Personal
Computer XT under DOS V.2 as intelligent workstation under
both EDX and RPS; supports X.21 circuit-switched public data
networks; can perform dynamic network definition and dynamic
device generation for SNA network support ® supports 3101 (TTY
33 compatible) terminals making them appear as 3270 terminals
to host ® can attach up to 128 local workstations; can terminate
24 lines in basic system and up to 24 lines in each of 6 1/0O
expansion chassis ® available in 4 basic models: 4952, 4954,
4955, and 4956 with performance range of 0.05(4952), 0.1 (4954),
0.23 (4955), and 0.28 (4956) MIPS e memory capacity is up to
128K bytes (4952), 256K bytes (4954), 512K bytes (4955), and
1M bytes (4956) @ see full report 950-1048-0001.

System/23 Datamaster (5322) ¢ single-user system based on
8-bit Intel 8085 microprocessor;, submodels available with and
without word processing firmware; replaces 5110/5120 and
System/32 as entry-level system to IBM small business computers;
single task system oriented toward interactive processing but can
also perform batch processing ® memory capacity up to 128K-
byte RAM and 112K-byte ROM,; diskette storage up to 4.4M bytes
on single processor configuration with 6.6M bytes on dual-system
configurations ® only programming language is BASIC, a subset
of System/34 BASIC e supports asynchronous and BSC
communication; implements IBM 3741 BSC protocol for
communication with other IBM computers ® performance rating
below that of IBM's Personal Computer.

System/36 e replacement system for System/34 with greater
power and lower price for comparable configurations e SSP
operating system upward compatible with- SSP on System/34;
runs virtually all of S/34 programs and supports virtually all of
S/34 peripherals and terminals e 8-bit multimicroprocessor
architecture with 16-bit wide data paths; memory capacity range
is from 256K to 512K bytes ® can support up to 30 local display
and printer terminals and up to 64 remote displays on 4
communication lines ® supports BSC and SNA/SDLC commun-
ication protocols at data rates up to 56K bps; can interface to
X.21 circuit-switched networks ® optional features include MSRJE
feature for up to 7 RJE workstation sessions, interactive
communication facility, and emulation of 3271-2 controller with
3277/3288 terminals for BSC communication with host or as
3274-1C with 3277/3288 terminals for SDLC communication
with host for S/36 with 5250 terminals attached.

System/38 e operates as independent processing system with
up to 120 workstations; communicates with S/370-compatible
host as BSC or SNA-SDLC 3770 terminal; communicates with
other IBM computers via BSC protocol ® will eventually be
supported as SRJE, MRJE, and BSC multiport tributary connection
terminal to S/370-compatible host ® implements LU 6.2 for peer-
to-peer communication with host processor for performing
transaction ® 32-bit processor includes 5 processor models with
768K to 1.5M bytes (Model 3), 512K to 2M bytes (Models 4 and
5) 2M to 4M bytes (Model 7), or 4M to 8M bytes Model 8; all
support 8 communication lines and 7 local workstation controllers
33631816 to 128 interactive workstations ® see full report 950-1048-

IBM Personal Computer jr (4860 Models 4 and 67) e
announced in November 1983, for delivery first quarter 1984;
PCjr was designed for home, classroom, and office use; available
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in 2 configurations that run under the DOS 2.1 operating system
® purchase price is $669 for 4860 Model 4 with CPU, 64K-byte
RAM, keyboard, desktop transformer, 2 ROM cartridge slots and
audio tone generator and $1,269 for 4860 Model 67 with same
components as Model 4 plus 64K bytes of RAM, 360K-byte
diskette drive, and capability to display up to 80 characters ®
purchase price is $175 for an IBM PC Compact Printer and $1,995
tor an IBM PC Color Printer ® can operate in PC cluster and
on PC Network with other IBM PCs.

IBM Personal Computer (5150) e single-user interactive/batch
processing system for use in standalone configurations or as a
3270 interactive terminal or a 3770 batch RJE terminal to a S/
370-compatible host; to host, the 5150 appears to be a 3274 Model
51C controller with a 3278 Model 2 terminal attached @ the 5150
can also emulate a TTY ASR 33/35 for use with any host
supporting those terminals; using TTY protocol, 2 5150s can
communicate with each other for file transfers ® built around an
Intel 8088 processor and up to 640K bytes of main memory e
math coprocessor for high-speed floating-point arithmetic and
trigometric function calculations ® BASIC compiler implemented
in ROM; runs under IBM PC DOS PC, CP/M-86, and USCD
operating systems; CP/M-86 allows system to run all the software
developed for that popular operating system; Pascal and
FORTRAN run under USCD operating system.

IBM Personal Computer/XT (5160) e extended version of the
PC, available in one packaged system with software/hardware
options; otherwise same as PC except includes 8 /O slots rather
than the 5 slots included with PC e a 2-card XT/370 option kit
with VM/PC 1.1 for the 5160 supports local S/370 CMS session,
Host 3278/79 session via an optional 3278/79 Emulation
Adapter, Remote 3101 session and S/370 Processor Control
Session, execution of unaltered host S/370 VM/CMS programs,
and further expansion with 5161 Expansion Unit Model 2 o
performance identical to XT/370 PC @ VM/PC 1.1 requires DOS
2.1 or 3.0 or equivalent.

IBM Personal Computer/XT/370 (5160) e includes the 256K-
byte PC XT board, the PC XT/370 processor card, the XT/370
512K-byte memory card, XT/370 3277 emulation card, double-
sided diskette drive (up to 360K bytes), 10M-byte fixed disk, 8
system expansion slots, expansion unit adapter, BASIC language
interpreter in ROM, automatic power-on self-test, and integral
speakers @ operates in PC or S/370 mode: in PC mode, operates
like PC/XT; in S/370 (native) mode, executes S/370 fixed and
floating-point instructions at about half the performance of IBM
4321 or 0.1 MIPS for commercial applications and twice that
of IBM 4321 for scientific applications or 0.4 MIPS e 3277
emulation card attaches PC XT/370 to a local or remote 3274
control; optionally supports asynchronous communication
through 3101 emulation; BSC and SDLC adapters are available
but unsupported by software ® runs under DOS Version 2 in
PC mode and under VM/PC (based on VW/SE) in native mode;
in native mode, can run many of the S/370 VM/CMS application
programs.

IBM Personal Computer/Advanced Technology (8170
Models 068 and 099) e PC/AT (Popcom) announced August
1984; provides top-of-the-line model for PC-DOS environment
and the beginning of a new multiuser XENIX product line. e
available in 2 versions: 5170-068 basic configuration suitable
for diskette-based DOS systems and 5170-099 enhanced
configuration which can run in either PC-DOS or XENIX
environment and supports up to 3 users ® purchase price is $3,995
for 5170-068 with 256K-byte memory, 1.2M-byte diskette drive
and adapter, and 7 expansion slots; $5,795 for 5170-099 with
512K-byte memory, 20M-byte fixed disk, 1.2M-byte diskette,
serial/parallel combined adapter, and 6 additional slots ® 5170-
099 supports up to 3M bytes of memory, 1 to 4 serial ports, 1/
2 1.2M-byte diskettes, and 20M/4M bytes of fixed disk ® based
on the Intel 80286 16-bit processor chip, which operates at 6MHz
rather than 4.77MHz of 8088 chip (basis of PC and XT) and uses
16-bit rather 8-bit wide data paths; Intel states the 80286 is up
to 6 times as fast as the 8088; IBM states the PC/AT is 2 to 3
times as fast as the PC or XT; 80286 uses 24-bit addressing thus
real memory can theoretically range up to 16M bytes ® PC/AT
uses 64K-bit memory chip ® XENIX, based on Bell Laboratories’
UNIX operating system, was developed by Microsoft; programs

developed under the UNIX-like PC/IX operating system must be
recompiled to run under UNIX; alternatively, they can run under
PC/IX on the PC/AT but they have same memory ceiling and
restrictions as if running on PC/XT e supports up to 2
communication links; can attach to IBM PC network through PC
Network Adapter ® can support as terminals: IBM PC with
asynchronous communication adapter, PCjr, PC/XT, PC/AT,
3101 ASCII terminal, and other ASCII terminals ® available
beginning of 1985 e supports AT/370 Option Kit making it a
System/ 370 workstation.

PC AT/370 e extended version of PC AT that operates as a
System/370 workstation; it can process S/370 host through
standard 3278/3279 Emulation Adapter.

IBM 3270 Personal Computer (5271 Series) ® a multifunction
unit that can run 7 concurrent sessions: 4 3270-type sessions,
an IBM PC-DOS 2.0/2.1 session, and 2 local notepad sessions
® datastream compatible with members of 3270 display features
® available in 3 versions: 5271 Model 2 includes 256K-byte
memory expandable to 640K bytes, 5151/5272 monochrome
or color display adapter, dual-sided diskette drive and adapter,
5271 keyboard with 3270 host keytop-graphics, 3270-PC
keyboard/timer adapter, and printer adapter with cable for
graphics printer; 5271/3852 Model 4 includes same features
except 320K bytes of memory, second dual-sided diskette, and
printer adapter with cable for 5152 graphics printer; 5271 Model
6 has all features of Model 4 plus 10M-byte fixed disk and adaptere
optional expansion unit for Models 2/4 allows 8 expansion sets
and 10M-byte disk ® batch communication program allows it to
transmit files of transactions to hosts running VM/SP or MVS/
TSO and IMS or CICS using SNA/SDLC protocol; can operate
in either attended or unattended mode ® requires 3274 or 3276
control unit ® looks like 3278 terminal ® Models 24 and 26 provide
384K bytes of RAM expandable to 640k bytes, use the 3295
1l;lalsma Iéliinitor, and the 3270-PC Control Program Version 1
elease 2.1.

IBM 3270 Personal Computer (5371 Series 1) ® Model 14
includes 384K bytes of RAM, Display Unit Adapter, adapter for
keyboard and tablet or mouse, one dual-sided diskette drive (350K
bytes) and adapter, adapter for 5152/5182/3852 printers, and
3270 system adapter ® Model 16 includes additional 192K bytes
of memory for total of 576K bytes and a 10M-byte fixed disk
and adapter ® 3270-PC/G workstation includes 5279 color
display and 5278 attachment ® 3270-PC/GX workstation includes
5379 color display and 5378 attachment unit ® graphics displays
and 3270-PC Graphics Control Program @ requires 3274 control
unit ® runs under IBM PC DOS 2.1.

5520 Administrative System ® shared logic word processing/
office automation system for text processing, file processing, 3270
emulation (SNA), system management, and document distribution;
communicates over switched or non-switched links using SNA/
SDLC protocol at 1200 bps with other 5520 systems, IBM 6670
Information Distributor, IBM Personal Computer, or S/370-
compatible processor ® consists of 5525 System Unit with attached
5253 Display Stations, 5219/5229/5258 Printers, 5321 Mag
Card Unit, and other 5525 System Units ® can operate in
standalone, network, or host-attached mode; 3270 emulation
allows it to function as 5253 display station and as 3270-type
display communicating with S/370-compatible host using SNA/
SDLC protocol; has access to DISOSS/370 for document library
and application processing services ® IBM PC can attach to 5520
through emulation of 5253 display station; provides power of PC
with facilities of 5520.

5280 Distributed Data System o terminal or RJE-type system
for distributed or specialized data entry applications; commun-
icates in SNA/SDLC environment in batch or interactive mode
with a S/370-compatible host ® 5280 can operate as RJE terminal;
up to 4 SNA utilities can interact with the same IMS or CICS
database/data communications facility in the host; in BSC
environment, looks like 3741 or 3780 terminal to IBM host
processor Series/1, S/3, S/32, S/34, S/38 or another 5280 e
supports single BSC or SDLC communications line at speeds of
600 to 4800 bps ® supported as Logical Unit (LU) Type 1 in SNA-
SDLC environment ® also provides IBM 3270 emulation for either
SNA/SDLC or BSC communications ® can attach to 8100 under
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PPPlX and access S/370-compatible host via the DPPX/DSC
acility.

8100 Computer System e can interface to S/370-compatible
processor through 3705/3725 communications controller as
terminal using SNA/SDLC or BSC line control; can attach to the
integrated communications adapter on 4331 as terminal under
BSC or SDLC line control; appears as IBM 3270 controller through
its Datastream Compatibility (DSC) feature; thus, all terminals
connected to 8100 can operate as IBM 3270 terminals connected
directly to IBM S/370-compatible host ® under DPCX (Distributed
Processing Control Executive) operating system, functions as
distributed 3730 or 3790 system; under DPPX (Distributed
Processing Programming Executive) operating system, functions
as host processor controlling other 8100s, Series/ 1s, 5280s, IBM
PCs, and Displaywriters, or own network with local and remote
terminals, while appearing as 3271 or 2772 RJE (BSC) or as 3276
(SDLC) terminal to front-end communications processor ® consists
of 8130A/B, 8140A/B/C, and 8150A/B models; all are single
processor systems except the 8140C, which is a dual processor
system, and the 8150B, which includes a dyadic processor;
memory capacity ranges from 256K bytes on 8130A to 8M bytes
on 8150B; performance range is about 0.15 MIPS for 8130A to
é.{)ol(\)/IIPS for 8150B @ see 950-1048-8100 for full report on IBM

O Local Network Subsystems

Series/1 @ up to 16 processors can reside on peer-to-peer
network; processors connected together in daisy-chain and
communicate with each other in DMA Mode @ purpose of network
is to increase processing power ® operate standalone or
communicate with host as SNA-SDLC station through front-end
communications processor; functions as RJE terminal; can also
interface to IMS/VS and CICS/VS applications programs for
database and interactive processing functions.

8100 Processor ® can function as host processor controlling
local loop, other 8100s, or own network of local and remote
terminals while appearing as a 3271 or 2772 RJE (BSC) or as
a 3276 (SDLC) terminal to front-end communications processor.

IBM Cabling System ® announced May 1984, provides
components for wiring buildings so that customers can
interconnect all their devices through a common system ® in a
statement of direction, IBM announced it plans to implement a
“star-wired, token-ring local area network (LAN) using [IBM
Cabling System in the next 2 to 3 years” ® it is assumed the
token-ring LAN will be compatible with the [EEE 802.5 standard
® Cabling System will support terminals, processor, and controllers
for IBM 3270 Display System, 4300 System, 5250 Display System,
System/36/38, 8100, Information System S/1 Minicomputer,
5520 Administrative System, 3600/4700 Finance Communica-
tion System, and 3680 Programmable Store System e adapters
will attach IBM Personal Computers and the Displaywriter to the
cable; large mainframes "may” interface indirectly to cable
through an IBM 37XX communications controller or through a
3274 controller ® uses star-wiring technique to connect offices
or work areas to wiring closets; distribution panels and patch
panels used in wiring closet to interconnect devices; distribution
panel can cross connect 64 cables ® IBM provides data-grade
and voice-grade twisted copper cable and optical fiber cable ®
deliveries of the IBM Cabling System began in May 1984.

IBM PC Cluster ® a group of hardware/software products that
allow interconnection of up to 64 IBM PCs, PC/XTs, PCjrs, and
Portable PCs in a cluster; products include Cluster Adapter for
PC, Portable PC, and PC/XT; Cluster Attachment for PCijr; Cluster
Cable Kit; and IBM PC Cluster Program e Cluster Adapter and
Cluster Attachment for PCjr provide facilities to attach IBM PCs
into a clustered, multiuser environment ® cluster cable kit option
provides connection facilities for 2 IBM PCs; 3 or more PCs (up
to 64) can be interconnected using multiple cluster cable kits,
a kit for each PC added e clustered multiuser configuration
consists of a main coaxial cable bus with cable drops to the cluster
adapter or cluster attachment;, maximum length of the main 75-
ohm coaxial cable is 3,200 feet; maximum cable drop length
is 16 feet; transmission rate is 375K bps; baseband signaling and
bus topology is used; access to the cable is through a CSMA/
CA (Collision avoidance) protocol @ cable kit consists of the main

coaxial cable bus, 2 cable drops, 2 BNC T-connectors, and 2
terminating plugs; cable drops connect to either the IBM PC
Cluster adapter or the PCjr Cluster Attachment; main coaxial cable
length is 32 feet and cable drop length is 9 feet ® adapter requires
a full-sized expansion slot in the IBM PC, Portable PC, PC/XT,
or IBM PC Expansion Unit; the new BIOS module is required;
PCjr attachment cannot be installed with the PCjr diskette drive,
internal modem, or parallel printer attachment; IBM intends,
however, to provide this attachment for all PCjr models in the
future ® IBM PC Cluster is supported by the cluster programs,
which provide file transfers, message send/receive, and message
broadcast; cluster programs also provide for a disk server
implemented on a PC, Portable PC, or PC/XT with one public
read-only volume for the cluster and one private read/write
volume per computer in the cluster; the rest of the disk is assigned
to the server station ® PCjrs without diskette can be downloaded
with DOS and an application program e the Cluster Programs
run under IBM PC-DOS 2.1; they may increase the amount of
memory required for some programs; memory required is 29K
bytes on the IBM PC, Portable PC, or PC/XT and 34K bytes on
PCjr; disk server station requires 136K bytes; a cluster with one
or more PCjrs must include a disk server @ available second
quarter 1984 e purchase price is $400 for PCjr Cluster
Attachment, $340 for PC Cluster Adapter, $110 for Cluster Cable
Kit, and $30 for BIOS update kit (for older PCs without new BIOS).
Maintenance is unavailable for the cluster cable kit ® one-time
license fee is $92 for one computer and $400 for 5 computers
® quantity discounts are available for both the hardware and
software; hardware discounts is 5 percent for 3 to 10 units and
8 percent for 11 to 19 units; software discount is 12 percent for
20 to 49 eligible licenses, 16 percent for 50 to 149 licenses, and
20 percent for 150 or more licenses.

IBM PC Network @ a fixed-frequency broadband network, with
2M-bps transmission rate using CSMA/CD access protocol;
supports up to 72 IBM PCs within a 1,000-foot radius around
the IBM PC Network Translator Unit; in addition to its basic function
of translating the transmit (return) frequency of 50.75 MHz to the
receive (forward) frequency of 219 MHz, the translator operates
as the hub or center of a star-shaped network; transmit/receive
channels require 6 MHz of the wideband frequency range each
® basic translator provides connections for up to 8 IBM PCs, which
can be located up to 200 cable feet away ® Base Expander Unit
provides 8 ports for the connection of up to 8 Distance Kits; short
(up to 200 feet), medium (up to 400 feet), and long (up to 800
feet) distances from the Translator Unit; each short/medium/long
Distance Kit provides connections for up to 8 PCs; the PCs can
be located up to 200 cable feet away from the Distance Kit, thus
total distance from PC to translator can be up to 1,000 feet ®
network uses 75-ohm coaxial cable (CATV compatible) and
standard broadband components ® IBM PCs require the IBM PC
Network Adapter to interface to the network adapter is
implemented on a card that fits into one full slot of the IBM PC:
its components include an Intel 80188 processor, an Intel 82586
network controller, a fixed-frequency modem, and network
microcode to offload the network control and interface functions
from the IBM PC; network microcode, called network basic input/
output system (NETBIOS), resides in ROM and provides the basis
for program control of the network e NETBIOS supports up to
32 peer-to-peer sessions ® network uses the Basic Input/Output
System (BIOS) in the PC as the programming interface between
the Network Adapter and the IBM PC-DOS 3.1 operating system
o PC Network Program provides facilities to allow PCs on the
network to share file servers, print servers, and message-switching
functions; also provides a set of commands and menus so that
users can perform network control functions; the facilities allow
a user to configure the network program, establish or delete a
network name for a workstation, establish a file-sharing
environment, manage a print queue, communicate with other IBM
PCs on the network, and transfer data files ® in addition to the
file, print, and message-switching servers that are part of the IBM
PC Network Program, IBM offers a separate communications
server to allow PCs on the IBM PC Network to communicate with
applications running on an IBM S/370-compatible host; this
server uses the SNA 3270 Emulation Protocol and allows PCs
on the network to share an SDLC communication link to the host,
emaulation is of a subset of an IBM 3274 Model 51C Controller,
IBM 3278 Model 2 Display Station, IBM 3279 Model 52A Color
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Display, and IBM 3287 Model 1 Printer; currently, it provides
host-file transfer capability, host-/operator-initiated direct print,
deferred print-to-disk file storage for adding to files already on
disk or diskette, keyboard-mapping, and “hot-key” switching
between 3270 emulation and a DOS application without
terminating the 3270 session e in its statement of direction, IBM
included the intention to provide IBM 3270 interactive data stream
compatibility (DSC) for access to S/370-based applications for
IBM PCs using “the token-ring protocol on the IBM Cabling
System” e deliveries for IBM PC Network components began in
QOctober 1984 for PC Network hardware; deliveries are scheduled
for first quarter of 1985 for the IBM PC Network Program, and
first half of 1985 for IBM PC Network SNA 3270 Emulation
Program.

Purchase price is $595 for PC Translator Unit, $695 for IBM PC
Adapter, $59 for Base Expander Distance Kit, $39/%$79/%$89 for
Short/Medium/Long Distance Kit; One-Time Charge (OTC) is
$75 for PC Network Program and $375 for PC Network SNA
Emulation Program.

Others ® systems such as 3660 Supermarket Key-Entry System,
3680 Programmable Store System, and 4300 also support local
loops, which can be considered local networks.

O Cluster Controller Subsystems

3270 Information Display Systems ® popular terminal group
with over 1,500,000 installed e includes controllers, display
terminals, and printers ® consists of many cluster controllers and
display-printer terminals ® see full report 950-1048-3270.

3271 Control Unit @ supports clusters of up to 32 terminals such
as 3277 displays, 3284/3286/3287 printers and 3288 line
printers ® communicates up to 7200 bps BSC and 9600 SDLC
over nonswitched lines to S/370-compatible host.

3272 Control Unit @ supports clusters of up to 32 terminals the
same as 3271 control unit @ for local attachment only to host.

3274 Control Unit ® supports clusters of 8/12/16/32 terminals
such as 3277/3278 displays, 3279 color displays, 3284/3286/
3287 printers, and 3288/3289/3262 line printers ® local/remote
attachment to S/370-compatible host; remote and direct loop
attachment to IBM 8100 ® communication rate up to 9600 bps
BSC or SDLC over nonswitched lines only.

3276 Control Unit Display Station e supports clusters of up to
8 terminals such as 3276 integral; up to 7 others can be 3278
displays, 3279 color displays, 3287 printer, and 3289/3262 line
printers ® local/remote attachment to S/370-compatible host;
remote or direct loop connection to 8100 ® communication rate
up to 7200 bps BSC and up to 9600 bps SDLC over switched
or nonswitched lines.

5250 Information Display System e family of workstations
containing keyboard/displays and printers that can be connected
locally or remotely to a variety of processors ® primarily used
with Series/1, S/34, and S/38; also attaches to 5520 Adminis-
trative System e includes 5251/3 Display Station, 5252/4 Dual
Display Station, and 5256 Printer ® can attach directly to S/34,
S/38, or Series/1 and communicate SNA/SDLC to S/34 or S/
38 over switched or nonswitched lines at 1200/2400/4800 bps
® see full report 940-1048-5250.

5294 Remote Control Unit e for S/36 and S/38 only; provides
for communication between S/36 or S/38 and the following
workstations: 5251-011/5251-999/5291 /5292 Display Stations,
5219-D01/5219-D0O2/5224/5225/5256 Printers, and 5150
PC/5160 PC XT with 5251 emulation feature ® provides for
attaching 4/18 workstations ® can communicate using switched
or leased circuits, EIA/DDSA/X.21 interface, and 2400/4800/
9600 50K bps data rate; supports X.25.

3600 Financial Communication System ® operates independ-
ently, or as local or remote SNA-SDLC cluster controller for loop-
attached 3600 financial terminals and 3694 document processors;
communicates in SDLC with S/370-compatible host through front-
end communications processor or through integrated commun-
ications adapter on 4300; acts as data gathering device for host
® consists of 3601 or 3602 Finance Communication Controller,
3603 Terminal Attachment Unit, at least 1 3604 Keyboard Display,

and loop-attached terminals such as 3606 Financial Services
Terminal, 3608 Printing Financial Services Terminal, 3610
Document Printer, 3611 Passbook Printer, 3612 Passbook and
Document Printer, 3614 Consumer Transaction Facility, 3615
Administrative Terminal Printer, 3616 Passbook and Document
Printer, 3618 Administrative Line Printer, and 3624 Consumer
Transaction Facility; 3602 can support up to 18 3694 Document
Processors ® 3694 can attach to a 3705 communications controller
or to communications adapter on the 4300 through 1200-bps
communications link; 3694 can operate as controller and support
up to 4 additional 3694 units ® device adapter on 3601 or 3602
controllers attach combinations of up to 8 3262 Line Printer(s),
3278 Display Station(s), 3287 Printer(s), and 3289 Line Printer(s)
® local loops operate at 1200/2400/4800 bps and remote loops
at 1200/2400 bps ® number of devices per loop is limited by
amount of control storage available as well as by throughput
requirement on controller and on loop.

3601 Finance Communication Controller ® no longer available;
replaced by 4701.

3602 Finance Communication Controller ® controls all functions
of loop-attached financial terminals, and all communications with
the S/370-compatible host through 3705 front-end or commun-
ications adapter on 4300 e supports 5.2-/9.3M-byte disk that can
attach 1-/2-sided diskettes, up to 120K bytes of programmable
storage, and up to 8 loops for attaching terminals; 7 loops can
be remote ® SDLC communications to host at speeds from 1200
bps to 9600 bps @ loop transmission speeds of 1200/2400/4800
bps forlocally attached terminals and 120072400 bps for remotely
attached terminals; maximum aggregate loop throughput per
controller is 12,000 bps @ can also serve as cluster controller
for up to 18 3694 Document Processors.

3630 Plant Communication System e includes 3631/3632
Plant Communication Controller to attach 3640 interactive
reporting terminals to S/370-compatible host via 3705, 4300
processor, or 8100 system via 8100 data link; controller can
function independently of host and operate while host is down;
all 3640 terminals are attached to controller through customer-
owned directly attached loops or through 3842/3843 data link-
attached loop ® designed for use with controllers in office area
while terminals are located in industrial work areas ® consists
of 3631 and 3632 Plant Communication Controller, 3842 and
3843 Loop Control Units, and terminals such as 3604 Keyboard
Display, 3641 Reporting Terminal, 3642 Encoder Printer, 3643
Keyboard Display, 3644 Automatic Data Unit, 3645 Printer, 3646
Scanner Control Unit, 3647 Time and Attendance Terminal e
each 3631/3632 controller requires 1 directly attached 3604
Model 6 Keyboard Display for operator control ® 3631/3632
controllers communicate with host using SDLC protocol over
nonswitched lines at 600/1200/2400/4800/9600 bps; can also
attach directly to 3705 communications controller.

3631 Plant Communication Controller—Models 1A & 1B e
programmable controller with 64K bytes of application storage
expandable to 128K bytes in 16K increments; integral control
storage can be expanded by 16K bytes; 250K/500K bytes of
diskette storage ® requires EIA/CCITT interface to attach external
modem for communication with host and SDLC communication
feature for transmission at 600/1200/2400/4800/9600 bps;
terminal attachment through directly attached loops or through
data link attached loops using 3842/3843 Loop Control Units
® controller can support 2 loop adapters; each can attach loop
with 1/2 lobes ® number of units that can be attached determined
by control storage capacity and loop throughput of 9600 bps
® total throughput of controller cannot exceed 28.8K bps, the
aggregate transmission speed of attached loops and commun-
ications links.

3632 Plant Communication Controller—Models 1A & 1B @ similar
to 3631 except includes SM/9.2M bytes of fixed disk in addition
to diskette storage, and the base unit has 30% larger control
storage capacity to store microcode needed to attach devices
and features.

IBM 3640 Controller ® 8100 can operate as controller of 3640
Plant Communicatiori System terminals allowing them to access
database facilities in 8100 or in S/370-compatible host through
the Datastream compatibility (DSC) facility; DSC makes device
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appear as 3270 terminal.

3842/3843 Loop Control Unit ® provides capability to connect
remote loop to 3631/3632 Plant Communications Controller,
4300 processor, or 8100 information system at 1200/2400/
480079600 bps over nonswitched voice grade lines ® loop can
be up to 2 cable miles long; loop transmission speed is up to

9600 bps.

3650 Programmable Store System ® operates as SNA/SDLC
local or remote cluster controller for the loop-attached retail store
terminal devices; provides SDLC transmission at 2400 or 4800
bps over switched or nonswitched lines to S/370-compatible host,
4300 or 8100; requires front-end communications processor for
SNA-SDLC connection to S/370-compatible processor host or
communication adapter on the 4300 e acts as data gathering
device for host ® includes IBM 3651 Store Controller and loop-
attached terminals, 3275 Display Station, 3653 and 3683 Point
of Sale Terminals, 3657 Ticket Unit, 3663 Supermarket Terminal,
and 3784 Printer.

3651 Store Controller—Models A60 & B60 e provides control
of up to 24 attached terminals; receives data from terminals and
edits it, performs logical and arithmetic operations, logs data, and
forwards data to host system e includes 64K bytes of control
memory expandable with 126.9K bytes in 8K-byte increment,
integral disk storage of about 5/9M bytes, host communications
adapter, loop adapter, and terminals ® supports up to 2 store loops
@ 600/1200 bps available for communication with host over
syitched lines; includes auto-answer; 2400 bps over leased lines
for backup.

3660 Supermarket Key-Entry System e operates as local or
remote SNA/SDLC cluster controller for loop-attached super-
market terminals; requires front-end communication processor to
communicate SNA/SDLC with S/370-compatible host at 1200
bps, or to integrated communications adapter on 4300; acts as
data gathering device for host @ requires 3661 store controller,
and 12 to 18 loop-attached 3663 supermarket terminals ® can
run all checkout functions as in-store, closed loop system e input
is from 3663 keyboard and output is to 3663 display or printer.

3661 Store Controller ® no longer available.

3660 Supermarket Scanning System e provides complete
checkout, data entry, and store support functions for supermarket
using Universal Product Code Symbols to mark grocery items
® uses common carrier facilities to communicate BSC or SDLC
at 2400 bps in half-duplex mode to S/370-compatible host or
4300 using front-end 3705 Communications Controller or
communications adapter on 4300 e supports up to 24 stations
connected by in-store loop @ requires 3651 store controller, 3663
Supermarket Terminal, 3667 Checkout Scanner, and 3669 Store
Communication Unit to interface system to common carrier
facilities.

3651 Store Controller—Supermarket Models 25 & 75 @ provides
customer checkout, store support, data capture, and commun-
ications with host processor ® up to 24 IBM 3663 Supermarket
Terminals in 1 store location.

3680 Programmable Store System ® operates as local or remote
SNA/SDLC cluster controller for loop-attached retail store
terminals; requires front-end communication processor to
communicate BSC or SNA/SDLC over switched or leased
common carrier lines with S/370-compatible host at 1200/2400/
4800 bps; can also communicate through integrated commun-
ications adapter on 4300; acts as data gathering device for host
e can also communicate SDLC with IBM 8100 host over
nonswitched lines ® requires IBM 3684 Point of Sale (POS) control
unit to provide store level control for 3683 POS Terminals and
3685 Display Terminals; terminals attach to control unit over 4-
wire loop operating at 2400 bps.

3684 Point of Sale Control Unit—Models 1 & 2 ® data collection
and processing terminal that operates as single or master unit;
master unit controls multiple loop-attached 3683 Point of Sale
Terminals or 3685 Display Terminals ® initial machine load is
from S/370-compatible host ® includes 32K to 120K bytes of
memory, 1M-byte diskette, up to 2 cash drawers, and bidirectional
matrix printer ® data entry is through 35-/48-key keyboard or
magnetic or OEM OCR hand-held reader; data output is to an

8-digit numeric display with up to 32 status/guidance indicators
or 36-character alphanumeric display.

3790 Communication System e programmable operator-
oriented terminal system for remote offices providing data entry,
data inquiry, document preparation, and SDLC communications
to host at up to 9600 bps e consists of 3791 Controller, 3792
Auxiliary Control Units, 3793 Keyboard-Printers, and attachment
for 2741 communications terminals (Selectric Typewriter
Terminals) ® IBM 3730 can also operate as 3790 (see Distributed
Computer section).

3791 Controller—Models 1C, 2A, 2B e intelligent cluster
controller in 3790 system; communicates with S/370-compatible
or 4300 host system by local channel attachment, through front-
end 3705 communication processor, or by communications
adapter on 4300 ® communications are over switched or
nonswitched links, using SDLC protocol only, at up to 9600 bps
® can operate independently of host ® attaches 10M to 30M bytes
of disk storage plus removable diskette storage, line printer (80/
132 columns, 155/410 lpm, 48/64/96-character set, ASCII or
EBCDIC characters), up to 4 3411 magnetic tape units and control,
8K/16K bytes of additional control storage, 3793 Keyboard-
Printers, 3277 Display Stations, 3284/3286/3287 Printers, 3288
Line Printers, and up to 3 3792 Auxiliary Control Units, which
attach up to 4 3793 keyboard-printers and communications lines
for 2741 communications terminals ® supports maximum of 31
displays and printers attached in any combination; up to 24
operator positions can be attached for data entry through 3760
Key Entry Stations; up to 16 operator positions can be attached
through 3762 Payment Transaction Processors; with Data Link
Adapter supports 3276 Control Unit Display Station and devices
that connect to it ® total 3791 capacity is 31 displays and printers,
5 Data Link Adapters, and 4 3793 Keyboard-Printers; with 3 3792
Auxiliary Control Units, total capacity expands to 127 devices
plus 1 3791 attached line printer ® 3791 Model 11C, 12A, and
12B operate as controller for 3730 Distributed Office Commun-
ication System.

4700 Finance Communication System (4701) e programma-
ble controller connects 3600 and 4700 financial terminals to S/
370-compatible host or 8100 Information System ® transmission
to host using SDLC protocol at 9600 bps or BSC protocol at 4800
bps; terminals are loop-attached to controller; aggregate loop
throughput is 16.8K bps independent of SDLC host attachment
and 14.4K bps including BSC host attachment ® can also connect
to S/34 directly or remotely using SDLC protocol.

6670 Information Distributor e high-speed printer for word
processing and data processing applications ® can format and
print documents from magnetic cards and can transmit/receive
data to/from S/370-compatible processor or 8100 system ® can
operate as an SNA LU4 device.

IBM 8100 Information System e can function as cluster
controller for terminals connected to local or remote loops;
terminals can access database or other facilities in 8100 or use
DSC facility to access facilities in S/370-compatible hosts ®
supported terminal families include 3640 Plant Communication
System Terminals, 3274 and 3276 Control Units, 4701 Control
Unit, 3262/3268/3287/3289/3736 Printers, 3732 Text Display
Station, and 8775 Display Terminals ® communicates with host
over SNA/SDLC link at data rates up to 56K bps ® 8100 can
also function as replacement for 3790 communication system e
see full report 950-1048-8100.

Other Supported Sytems e SNA through ACF/NCP/ VS supports
virtually all IBM processors and systems, including products no
longer actively marketed, as well as current products and other
compatible systems ® these older IBM products include S/3,1131
Central Processing Unit, 1826 Data Adapter Unit, 2715
Transmission Unit, 2772 Multipurpose Control Unit, 2780 Data
Transmission Terminal, 2972 Station Control Unit, 3735
Programmable Buffered Terminal, 3741 Data/Work Station, 3747
Data Converter, 5110 Portable Computer, S/360 Models 20 to
195, and S/370 Models 115 to 168 MP; all are supported as
BSC systems o IBM 1051 Control Unit, 2740 and 2741
Communications Terminals, AT&T 83B3 Line Control Type,
Western Union 115A line control type, CPT-TWX Models 33 and
35 line control type, and World Trade Teletypewriter Terminals
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are supported as start/stop stations @ many systems not directly
supported are indirectly supported through emulation of a
supported product: IBM 3780 Data Communication Terminal and
6670 Information System are supported as 2772 Multipurpose
Control Units for BSC communications; IBM S/7 Processor Station,
S/32 Batch Work Station, and Series/1 are supported as S/ 3s;
S/34 is supported as 3767, 3770 or 3791; S/38 is supported
as 3770 for both BSC and SDLC communications; and S/32 is
supported as 3770 for SDLC communications ® some systems
are supported in more than one way—SDLC, BSC, start stop, and
emulation of other stations or systems.

O Terminals

Most terminals are supported through connection to a cluster
controller or to a loop on a distributed processor. Some terminals,
however, have enough control logic to communicate via SDLC
and to function as SNA peripheral nodes and are supported by
ACF/NCP/VS.

IBM 3101 Display Terminal ® TTY replacement terminal; uses
ASCII code; modular typewriter-style keyboard with numeric and
cursor keyboards; swivel and tilt displays; can attach auxiliary
3102 printer ® operates in asynchronous mode, half-/full-duplex
at 110 to 9600 bps ® can connect directly to hosts through EIA
RS-232C interface or through modem to switched or dedicated
facilities ® can access SNA network through Series/1, 8100, or
NTO interface of 3705 or 3725 Communications Processor or
through 3710 Network Processor; requires 7426 Terminal Control
Unit to interface to loop on an 8100 or 4300 system ® see full
report 940-1048-3101.

IBM 3104 Display Terminal e designed for use with the 4300
or 8100 systems to enter and receive data ® communicates with
host system using SDLC over a directly or remotely connected
loop at 9600 or 38.4K bps; the data link-attached loop requires
the 3843 Loop Control Unit ® offers functions similar to 8775
Model 1, 3276 Model 12, and 3278 Model 2; compatible with
data stream on 3276, 3278, and 8775.

3275 Display Station—Model 3 ¢ single remote CRT display
station ® connects to 3650 Programmable & Retail Store system
through local loop ® 1920-character display, 66-key EBCDIC
keyboard e can attach 3284 Printer.

3640 Plant Communication Terminals e includes 3641
Reporting Terminal, 3642 Encoder Printer, 3643 Keyboard
Display, 3644 Automatic Data Unit, 3645 Printer, 3646 Scanner
Control Unit, and 3647 Time and Attendance Terminal ® can
interface to host system through IBM 3631 or 3632 Plant
Communication Controller or through IBM 8100 DPPX system
running PS/3640 software module and operating as controller;
terminals are loop-attached to 3631, 3632, or 8100.

3767 Communication Terminal—Models 1, 2, 3 ® keyboard/
printer terminal with control features for online or off-line
operations; communicates SDLC at speeds up to 2400 bps over
switched/non-switched lines to S/370-compatible host through
front-end 3705 Communications Controller, to 4300 through
Communications Adapter, or to 8100 Information System e
includes 44-key alphanumeric keyboard and 40/80/120-cps
matrix printer; special features supply buffer with edit, scientitic
calculate, and magnetic stripe reader.

3770 Data Communication System ® series of communications
terminals that communicate with a S/370-compatible host
through front-end 3705/3725 Communications Controller and
with 4300 through its integrated communications adapter € SDLC
communications are directly supported, BSC communications are
indirectly supported through 2770 BSC programming support;
terminals can use 2701 Data Adapter for direct attachment to
a channel of a S/370-compatible host.

3771 Communication Terminal—Models 1, 2, 3 ® nonprogram-
mable, desk-style console/keyboard/printer that operates in off-
line, online batch, and online interactive modes ® memory can
be expanded to 4K or 8K bytes; 44-key EBCDIC keyboard e
bidirectional matrix printer, 40/80/120 cps, 132 columns, 10
cpi, 6 lpi; variable-width forms tractor ® other peripherals include
3501 card reader and 3521/3782 card punch operating at 50
cpm ® communications rate is up to 4800 bps.

3774 Communication Terminal—Models P1 & P2 e user-
programmable desk-style console/printer/keyboard ® same as
3771 except memory can be expanded by 4K/8K/12K/16K
bytes; special features allow attachment of 1 or 2 diskettes, 99.8K
bytes each; terminal is user-programmable; and printer is
available in 80-/120-cps models only.

3775 Communication Terminal—Model P1 ® desk-style console/
keyboard/printer ® same as 3771 model except memory can
be expanded by 4K/8K/12K/16K bytes, printer is belt printer
that operates at 80 lpm (94-character set) and 120 lpm (64-
character set), and special features allow attachment of 1 or 2
diskettes (99.8K bytes of storage each).

3776 Communications Terminals—Models 1 & 2 ® medium-speed
RJE terminal ® operates as SNA single logical unit or as BSC
terminal; not designed as interactive terminal ® EBCDIC, (ASCII
optional) 44-key keyboard e belt printer that operates at 300/
400 lpm (48-character set), 230/300 lpm (64-character set), or
160/230 lpm (94-character set); 132 columns, 10 cpi, 6/8 Ipi;
variable-width forms up to 15 inches wide ® operates in off-line,
online batch, and dual data path modes ® special features support
1 or 2 diskettes (388.9K bytes each), 3501/2502 card reader,
and 3521 card punch ® communication transmission speed is
up to 4800 bps.

3776 Communications Terminal —Models 3 & 4 ® medium-speed
remote RJE terminal; operates as SNA Multiple Logical Unit (MLU)
terminals ® includes display and keyboard for control and
communication with host ® not designed as interactive terminal
e 44-key EBCDIC (ASCII optional) keyboard; 1024-character
display in 16 lines of 64 characters each ® belt printer operates
at 300/400 lpm (48-character set), 230/300 lpm (64-character
set), or 160/230 lpm (94-character set) ® supports 1/2 diskettes
(388.9K bytes each), 3411 magnetic tape unit and control, 2502
card reader, and 3521 card punch ® communication transmission
is 2400 to 9600 bps and 19.2K bps over full-duplex nonswitched
facilities ® can also attach directly to 3705 and operate in half-
or full-duplex mode at 14.4K bps.

3777 Communication Terminal—Model 2 e high-speed RJE
terminal; operates as a Multileaving Workstation ® support
EBCDIC/ASCII keyboard, 1024-character console display, 1/2
printer(s) (up to 1024 lpm), 1/2 diskette(s), magnetic tape unit,
card reader, and card punch ® BSC communication transmission

rates are 2400/4800/9600 bps or 19.2K bps.

IBM 5250 Information Display System e interactive console,
standalone, chain, or cluster display terminal system employed
for inquiry/update, data entry, record building, and other tasks
in conjunction with host processor and database ® used with IBM
S/34, S/38, and Series/1 processors ® 5251 Model 12 remotely
attaches to S/36 and S/38 host processors via SNA/SDLC and
BSC in point-to-point and multipoint configurations ® 5251 Models
999 and 11, Model 5252, Models 5291 and 5292 locally attach
to S/36, S/38, and Series/1 processors via I/O ports ¢ SNA/
SDLC communication as LU4 and LU7 devices ® data rates up
to 9600 bps on dedicated (nonswitched) lines; 4800 bps on
switched lines; half-duplex ® EBCDIC code; can also attach to
}SO/ 386 Sﬁzug%ugh 5294 Remote Control Unit ® see full report 950-

IBM 6580 Displaywriter System ® a multifunctional display-
based system with text, data, and records processing, commun-
ications, and electronic document distribution capabilities ® edit
and format features include: menu prompting; multiple stored
formats; auto-return, word wrap, margin adjust, underscore,
center, decimal tab, and line spacing; auto-paginate; keyboard
and stored text assembly/merge; page and string search;
character/word/line/sentence/paragragh/page delete; spelling
dictionary ® supports routine administrative tasks in office
environment such as personnel tasks for applicant recruitment
and employment, correspondence calendar, action and mainte-
nance item tracking e supports text processing and IBM's
Document Interchange Architecture (DIA);, provides Data Stream
Compatibility (DSC) to host system through emulation of an IBM
3274 Model 51C control unit, and SNA/SDLC communication
facility at up to 9600 bps over switched (4800 bps), point-to-point,
or multipoint links ® also supports BSC and asynchronous
communications for document transmissions with other systems
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e 184K- to 2M-byte diskette storage capacity ® can operate
standalone or as a shared-resource system, with up to 3
workstations sharing a printer.

IBM 8815 Scanmaster I Facsimile Terminals e high-
performance, digital facsimile transceiver, message store/forward
routing in conjunction with host processor; runs under Distributed
Office Support System (DISSOS)/370, which allows distribution
of messages/documents to office workstations such as Display-
writer, 8100/DOSF, and 5520 Administrative System e see report
950-1048-8815 for details.

8775 Display Terminal e high-function terminal for local or
remote loop attachment (via port) or for remote or local
communication attachment (via port, not available for direct
display/printer attachment) ® 4 models provide choice of loop
(Models 1/2) or communication (Models 11/12) attachment, and
choice of display formats of 960/1920/2560 characters per
screen (Models 1/11) and 960/1920/2560/3440 characters per
screen (Models 2/12); choice of screen size is system option not
operator option; displays 96 characters or 224 characters (APL)
with special feature; all display lines are 80 characters long;
number of lines available are 12 (for 960 characters), 24 (for
1920 characters), 32 (for 2560 characters), or 43 (for 3440
characters); a 9x16 matrix is used for screen sizes up to 2560
characters; a 9x12 matrix is used for the 3440-character size;
the basic terminal is essentially equivalent to a 3270 in terms
of field formatting capabilities, including protect/unprotect,
alphanumeric/numeric, normal-/high-intensity display, display/
nondisplay, and selector pen allowed/not allowed; depending
on keyboard selection, which includes data entry and typewriter-
style options, from 7 to 24 program function keys are included
o Cursor Select standard feature provides “light pen” type of field
selection by using cursor and special key.

Interactive Display Text Facility (IDTF) ® program product licensed
to an 8100 processor and downline loaded for execution to an
8775 terminal attached to the processor e designed to be used
with Distributed Office Support Facilities (DOSF), DPCX operating
system, and Distributed Office Support System (DIOSS) e this
support gives an operator access to text functions of DOSF and
host-oriented storage, retrieval, and distributed facilities of
DISOSS; the data functions are determined by application
program to which 8775 is attached; cannot function with 3624
Enhanced Functions or 5110 Partitions and Scrolling; selection
is from 8775.

IBM Personal Computers @ all can operate as terminals through
terminal emulation packages or through emulation of 3274
controller with attached terminals ® provides 3101-29 (ASCII),
3270 BSC and SNA/SDLC, 3770 RJE, and 5250 terminal
emulations for communications with virtually all of IBM computer
systems; S/370 compatible mainframes (4300 and 3000 Series),
System/36/38, and Series 1 e 5520 Administration System
provides adapter to support the PC as a workstation and provide
access to DISOSS/370 file transfer functions ® 5250 Emulation
allows PC to operate standalone PC or as a 5250 Workstation
with 5256 or 5219 Printer; can emulate 5219 or 5292-1
Workstation or 5256 Matrix Printer or 5219 Printer ® remote 5250
Emulation allows PC to emulate 5294 Remote Control Unit with
terminals and printers attached ¢ PC/VM Bond which runs on
both a PC and VM, host allows a PC to interface to OVM host
system to access data; services permit text or data to be stored/
retrieved from host system by PC; VM host operates as a virtual
disk system; PC looks like a 3278/79 terminal.

O Support Equipment
Modems -

Many of IBM's line adapters or line sets include integrated

modems. [IBM's external modems currently available are
intelligent. They perform self-test diagnostics, local analog and
remote digital loopback, and provide visual indicators for line
quality/signal level, test mode, and carrier detect. The modems
are supported by the Network Problem Determination Application
(NPDA) program that runs under the Network Communications
Control Facility (NCCF) which in turn runs as an applications
program under ACF/VTAM, ACF/VTAME, and ACF/TCAM V2.
See full report 950-1048-3860 on IBM modems.

IBM 3863 Model 1 e suitable for point-to-point or multipoint
operation over an unconditioned 4-wire dedicated Type 3002
voice channel o full-duplex, synchronous at 1200/2400 bps.

IBM 3863 Model 2 o designed for DDD network via direct
Sox&r&eﬁtion; FCC certified e half-duplex, synchronous at 1200/
4 pS.

IBM 3864 Model 1 e suitable for point-to-point or multipoint
operation over 4-wire dedicated Type 3002 voice channel o full-
duplex, synchronous at 2400/4800 bps.

IBM 3864 Model 2 e designed for operation over DDD network
via direct connection; FCC certified ® half-duplex, synchronous
at selectable 2400/4800 bps.

IBM 3865 Models 1 & 2 o designed for point-to-point (Model
1) or multipoint (Model 2) operation over unconditioned or
conditioned 4-wire dedicated Type 3002 voice channel ® half-
or full-duplex, synchronous at selectable data rates of 4800/9600
bps ® single channel except Model 1 supports up to 4 subchannels
(2400 or 4800 bps).

3868 Models 1, 2, 3 & 4 o rackmounted modems compatible
with standalone counterparts: Model 1 with 3863 Model 1, Model
2 with 3864 Model 1, Model 3 with 3865 Model 1, and Model
4 with 3865 Model 2 @ include Extended Diagnostics as a standard
feature; all contained in 3866 Multimodem Enclosure.

Multiplexers

Generally, IBM does not use multiplexers; communications
controllers acting as local and remote front ends, terminal cluster
controllers, and 3865 Model 1 modem perform the multiplexer
function. IBM does offer the 3299 Terminal Multiplexer for the
3274 Control Unit to reduce the amount of cabling for connecting
terminals to the 3274. It functions for local connection only.

Network Control Systems

IBM's approach to network control is through its intelligent
modems supported by NPDA software running under NCCF,
treated as an application by the host access method. IBM has
no separate network control systems.

Protocol Converters

IBM offers the 7426 Terminal Interface Unit as a standard product
to attach ASCII devices to IBM 4231, 4331, and 8100 systems.

IBM 7426 Terminal Interface Unit ® protocol converter
between ASCII and 3270 protocols; ASCII device appears to
4321/4331/8100 as a 3276 Control Unit with 3278 displays
and 3287 printers ® ASCII devices can attach through 7426 to
4331/8100 loop or through SNA/SDLC leased line data link;
4 downstream ports are available; communication data rates are
at 9600 or 38.4K bps on loop or up to 9600 bps on data link
e supports IBM Personal Computer, IBM 3101, and IBM 7485
Display Terminal.

¢ END
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IBM Corporation CICS (OS/VS & DOS/VS)
TP Monitor System

H PROFILE

Function ® multithread, multiprogramming, multiprocessing
communications monitor.

Computer/Operating Systems Supported ® any System/370, 3000,
43(? X mc%lpatible computer; DOS/VS(E), OS/VS1, OS/VS2(MVS),
an .

Networks & Protocols ® SNA ® SDLC, BSC, start/stop; switched or
nonswitched.

Languages Supported ® COBOL, PL/1, assembler; RPG II (DOS/
VS(E) only).

DBMS Interfaces ® IMS/VS; DL/1 DOS/VS; DL/1 Entry; SQL/DS.

Communications Interfaces @ Intersystem Communications (ISC)
link.

TP & File Access Methods @ BTAM, BTAM-ES (DOS/VSE), ACF/
VTAM(E); for OS/VS add TCAM, ACF/TCAM, GAM e VSAM, ISAM,
BDAM, SAM, and DL/1 database access. ’

Terminals 3270 plus most other IBM display terminals (and
equivalents); 3600 Finance System; most GSD small systems as
front-end processing units.

Special Features ® Intersystem Communications Facilities (ICF);
High Performance Option (HPO); Asynchronous Transaction Pro-
cessing (ATP); FASTER Transaction Processing Descriptions (TPD);
Multi-Region Operations (MRO); Development Management Sys-
tem (DMS/CICS/VS); and more.

Security ® optional sign-on facility; security code assignments;
RACF (Resource Access Control Facility) security management
program (optional) for MVS systems only.

Logging/Accounting ® trace and dump utilities; SMF (System
Management Facility); transaction journals and logs.

Failure/Recovery ® Dynamic Transaction Backout facility; trans-
action and emergency restart options; a series of user exits for
program, terminal, and node error recovery.

Current Version ® CICS/DOS/VS Version 1, Release 6 (V.1, R.6);
CICS/OS/VS Version 1, Release 6.1 (V.1, R6.1).

Installations @ it is estimated that there are over 4,000 CICS users
worldwide.

Comparable Products @ Altergo SHADOW II, Polygon INTER-
COMM, Software AG COM-PLETE, Cincom ENVIRON/1, and oth-
ers.

PURCHASE PRICE RANGE Software License Purchase [N

——

Software Service Fees

5-year license rental cost $38.5K to $177.3K

5-year service fee
[ 13K to $28.9K

S-year total cost (sum of above)

P
! | | | I | ! | 1|

$40K $80K $120K $160K $200K

$38.5K to $205.6K

IBM CICS/VS PRICING solid bar shows typical min/max configuration price range
based on a 60-month rental of the license; open bar shows the corresponding service
fee range for the 5-year period using the multiple monthly license support (MMLS)
rates ® MINIMUM CONFIGURATION is based on a CICS/VS/DOS system with no
options ® MAXIMUM CONFIGURATION is the CICS/VS/OS system with the FASTER,
SDF/CICS, and DMS/CICS options and the Application Generation feature.

Vendor @ International Business Machines (IBM) Corporation, In-
formation Systems Group ® National Accounts Division; 1133
Westchester Avenue, White Plains, NY 10604; 914-696-1900 @ Na-
tional Marketing Division; 4111 Northside Parkway, Atlanta, GA
30327; 404-238-2000. :

Canada  [BM Canada Ltd; Markham, 3500 Steeles Avenue East,
Markham, ON L3R 2Z1 e 416-474-2111 @ offices located in other
cities in Canada.

B ANALYSIS

CICS (Customer Information Control System)/VS Version 1, Re-
leases 6 (DOS) and 6.1 (OS) are the latest offerings of a communi-
cations-oriented product that started out as a simple terminal
control program to handle simple transactions in a relatively non-
sophisticated manner. All the program had to do was control the
transfer of data from a terminal (either local or remote) to the
application program in a host computer over communications
lines. From these humble origins, CICS has become the byword
and model when one talks about communications monitors. It has
been enhanced, modified, added-to, and generally restructured
to support almost every and any type of communications environ-
ment that could be desired. It has been interfaced to database
management systems and has been expanded to operate in multi-
thread, multiprogramming, and even multiprocessing config-
urations. One could measure the success of CICS through the
simple observation that there are more CICS users throughout the
world than there are users of all other TP monitors combined.
During the past year it has become obvious that this very fact has
caused the independent TP monitor vendors to look for other ways
to spend their R&D dollars. With IBM's huge user base demanding
enhancements, the independents are hard pressed to keep pace,
and appear to be dropping out of the race.

Although IBM actively supports only the VS versions of CICS,
earlier versions of CICS are still very much in use within the
customer base. Non-VS users can install the DOS and OS stan-
dard versions of CICS, and small DOS/VS users are catered to by
the CICS/VS/DOS Entry Level System (ELS), which is still very
popular because it is a basic uncomplicated TP monitor that can
be installed without lengthy and complex planning. Another mea-
sure of CICS's popularity is the large volume of independently
supplied systems and applications software designed to support
CICS installations. And we can't think of one IBM-oriented DBMS
on the market that is not offered with a CICS interface. Even IBM's
]I%\/ICS/V S users have turned more frequently to CICS than to IMS/

IBM has wisely maintained both the OS/VS and DOS/VSE versions
of CICS/VS at basically the same performance levels. This accom-
plishes 2 important tasks: it allows IBM to concentrate all its de-
velopment efforts onto one product instead of several, and it
simplifies the user migration path from the smaller DOS environ-
ment to the larger OS/VS environment.

One of the main objectives of the CICS designers appears to be
to achieve a closer interaction between CICS/VS and the various
IBM/DBMS products. The Intersystems Communications facility is
one factor in this movement. For the future, one can expect to see
increasingly tighter connections among CICS/VS, the IBM oper-
ating systems, and the IBM DBMS products. This is attested to by
the fact that CICS/DOS/VS V.1 R.6 can interface with DL/1 DOS/
VS Release 1.6 or SQL/DS Release 1. The redlity is that either new
products will be built with CICS/VS hooks, or CICS/VS will be
modified to accommodate the product, eventually extending into
the enormous body of IBM applications software.
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IBM Corporation CICS (OS/VS & DOS/VS)
TP Monitor System

[0 Strengths

The quality of flexibility is certainly not unique to CICS/VS, but
seldom is it found in such extensive quantities. This flexibility
covers the entire range of CICS/VS product support, from the
smallest entry-level version to the most sophisticated config-
uration that can be designed. The number of features and facili-
ties that are either integrated into CICS/VS or can be generated
into a tailored system far exceeds the capabilities offered by any
competitive system. Support for CICS/VS is based on user de-
mands, and with a user base as large as CICS's base, the en-
hancements and modifications come pretty fast, a fact attested to
by the availability of a facility in CICS V.1/R.6 that provides an
interactive process for defining groups of CICS transactions, pro-
grams, mapsets, partition sets, and profiles, and the capability to
dynamically add or alter these resources on a running CICS
system. This facility, by the way, will significantly improve the
operational aspects of the system. If you have an [BM-only hard-
ware configuration, you can be practically guaranteed that all
the CICS interfaces have been well tested and firmly integrated.

Versions of CICS are available for almost every size organization,
and conversion or upward migration is relatively easy. The inter-
faces to the IBM DBMS systems are uniquely defined, and the
ability to tie in multiple CICS machines so that they can share
applications and files has been greatly enhanced by the intro-
duction of the Multi-Region Option and the Intersystem Commu-
nications facility. Additional improvements designed specifically
for the MVS/370 and MVS/XA user who has a requirement for
greater use of multiprocessor resources, virtual storage constraint
relief, or advanced database facilities are included in the latest
CICS/OS/VS release (V.1 R6.1). This release enhances CICS usage
of MVS/XA and tightly coupled multiprocessors.

CICS/VS is completely macro-generative, which simplifies the
tailor}ilng process and minimizes the possibility of carrying “dead
weight.”

O Limitations

Given a library of options to work from, a CICS/VS system config-
uration exercise requires a great deal of planning and substantial
knowledge, not only about communications, but about the makeup
of CICS itself. Most installations need at least one resident CICS
"expert,"” more if possible. Another major problem is how to select
exactly the right version of CICS for a corresponding operating
system level (and/or DBMS level) to arrive at the most efficient
total system. In many cases, users must upgrade either.the oper-
ating system or DBMS level (or both) to realize some of the en-

" hancements offered with an updated version of CICS. A perfect
example of this problem is that when IBM dropped support of
CICS/VS V.1/R.5 for SVS users, SVS installations must remain at
V.1/R.4 to utilize CICS/VS.

In a sense, the same logic holds true for small entry-level DOS
users. With the CICS/VS/DOS Entry Level System (ELS), which is
no longer actively supported but is mentioned with frequency and
regularity in the IBM documentation, users are given a prepack-
aged, stripped-down version of CICS that can be used in a DOS/
VS installation. The user of ELS has nowhere to go once ELS is
implemented unless a move to CICS/VS/DOS is undertaken. Worse
yet, the ELS exercise is essentially wasted. ELS users must still go
through the painful CICS/VS planning/installation chore because
ELS supports so few CICS/VS features.

Performance is not a CICS/VS strong point. Much of this weakness
is caused by the many active elements configured into the system,
but quite a bit of it is also caused by incompatibilities among
CICS/VS, the operating system, and other major system software.
Even IBM warns users that the performance level of a VM/370
system running CICS/VS will be drastically affected by the over-
head incurred under VM. The 24-bit design running in a 31-bit
machine (3081) incompatibility problem mentioned in our pre-
vious report no longer applies inasmuch as CICS/OS/VS now fully
supports the 31-bit addressing and extended virtual storage facil-
ities of MVS/XA. This relief substantially follows our trend obser-
vations mentioned in the Analysis section.

To sum up CICS/VS's limitations, it is fair to say that an extremely
thorough preparation and configuration planning period is re-

quired to install CICS properly. This chore is not helped by the
mountain of documents that must be reviewed during this period.
It is important to review all existing application programs to de-
termine which programs will need to be rewritten and how much
effort will be needed to rewrite them. Proprietary software invest-
ments must also be reviewed from the same perspective. A soft-
ware review program is extremely important for users who want
to move into the newer MVS and VM operating system releases.

l OVERVIEW
[0 Terms & Support

Terms ® license available on a monthly lease basis only; single-
copy and multiple-copy DSLO (Distributed System License Op-
tion) rates are available.

Support @ of the 5 versions of CICS, only 2 are currently supported
under category A support contracts; category A provides a choice
of 2 different service options: the monthly licensed program sup-
port charge (MLPSC) for single-copy installation and the monthly
multiple licensed program support charge (MMLPSC) plan e the
other versions of CICS are category C products, which means
that no further product support is available; Central Programming
support via Field Engineering is available at an hourly rate.

[0 Component Summary

Three versions of CICS are not actively supported by the devel-
opment groups: CICS-OS Standard, CICS-DOS Standard, and
CICS/DOS/VS Entry Level System. Of these, ELS is probably still
among the most active at small installations. It supports a limited
range of functions and is restricted to use on the 3270 display
terminal. ELS is also very easy to modify and tailor. Much less
communications know-how is required to operate with ELS than
with CICS/VS. The VS versions of CICS are very modular. The
modules are logically grouped into 7 component sections: System
Management, which handles all task and storage management
facilities; System Service, in which all terminal control is centered;
System Monitoring, which offers trace and dump facilities; System
Reliability, which provides restart and security features; System
Support, which provides all system generation, initialization, and
termination facilities; Intersystem Services, which control trans-
action routing; and Application Services, which include editing
and mapping support utilities.

CICS/OS/VS (5740-XX1) @ Version 1 Release 5.0, 6.0, and 6.1:
NA lcns _ $1,785/$1.335 mo _ $145/$232 serv

CICS/DOS/VS (5746-XX3) ® Version 1 Release 4.1, 5.0, and 6.0:
NA 641/577 136/217

[J Host Computers & Operating Systems

CICS/VS can be installed on any IBM System/370, 3000, 4300, or
compatible computer that can support DOS/VS(E), VS1, MVS, MVS/
XA, or VM/370. Version 1, Release 4 and earlier can also support
SVS. The Entry Level System requires the DOS/VS operating sys-
tem. The OS and DOS Standard versions of CICS can be installed
on System/360 and 370 models in real memory mode. For DOS/
VSE users, the CICS/VS/DOS system can be configured on the
user’s SIPO/E tape.

[0 Minimum Operating Requirements

Memory requirements for a CICS/VS configuration depend on the
options selected and the number of terminals and buffers included
in the design. Our estimate is that at least 125K bytes of real
memory and about 100K bytes of virtual memory would be re-
quired to support a minimal system. Practically all SDLC and BSC

LCNS: only monthly licenses are available. MO: monthly license
fees: first figure is the basic monthly license fee for a single-
copy installation; second figure is the DSLO monthly charge for
additional copies. SERV: the monthly support charges: the first
figure is the single-copy support charge; the second figure is the
multiple monthly license support charge. NA: not available.
Prices are effective as of January 1985.
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terminals that can be appended to the system are supported un-
der CICS/VS.

O Access Methods

CICS/VS supports a wide range of IBM TP and file access methods.
For DOS users, CICS/VS utilizes BTAM, BTAM-ES (for VSE users),
and ACF/VTAM(E) to support terminal operations. OS/VS users
can additionally employ TCAM, ACF/TCAM, and GAM. GAM is
used to support communications to graphics terminals for charts
and plots. The Intersystem Communications Facility runs in an
SNA environment under either ACF/VTAM(E) or ACF/TCAM.

All standard IBM file access methods are supported under CICS/
VS, including VSAM, ISAM, SAM, and BDAM. The DL/! database
language is supported in connection with IMS/VS and DL/1 DOS/
VS database management systems.

[J DBMS Interfaces
CICS/VS can be interfaced with IMS/VS or DL/1 DOS/VS systems

by direct interface modules. In addition, regions and partitions in
associated environments can be connected through the ISC link
to allow partitions/regions in separate processors to communicate
with each other. Most vendors of independently supplied DBMS
products provide interfaces to CICS/VS.

B CICS FACILITIES

CICS/VS is a general-purpose data communications interface be-
tween the operating system and application programs written in
a high-level programming language. COBOL, PL/], and assem-
bler language programs are supported directly in both OS/VS
and DOS/VS(E) environments. An interface for RPG II programs
is also available for DOS/VSE users. CICS/VS permits the appli-
cation program to invoke task and terminal functions in the host
system and to interface with system services provided by the
operating system. CICS/VS is a highly modular system that can
be tailored through a macro language sysgen operation. The
modules and components that make up the CICS/VS system are
discussed in the following.

System Management ® provides multitasking facilities and con-
current transaction processing; performs priority scheduling,
transaction synchronization, and control of serially reusable re-
sources @ controls main storage allocation for CICS/VS, including
acquisition, disposition, initialization, and request queuing ® pro-
vides multiprogramming through dynamic program manage-
ment; supports a real-time fetch action @ time management routines
are provided for system stall detection, runaway task control, and
task synchronization; allows tasks to be initiated based on specific
intervals of time or time of day; this facility can be carried over to
other CICS/VS systems interconnected through the ISC facility
and the Multi-Region Operation facility ® supports terminal man-
agement by providing for communications between terminals and
user-written application programs through a Terminal Control
Program; provides for the coexistence of various access methods
through the control program; automatic task initiation from the
host and terminal-originated tasking are supported.

File & Data Management ® provides data set support using direct
or keyed access through VSAM, ISAM, and BDAM; supports up-
dates, additions, random retrieval, and browsing of logical data;
using VSAM only, the system supports alternate indexes, reusable
data sets, relative record data sets, physical record deletion, read-
only retrieval, mass record insertion, get previous record, and
skip sequential processing @ the High Performance Option (HPO)
is available for MVS systems and provides support for VSAM
Improved Control Interval Processing (ICIP); changes and access
to data sets and DL/1 databases defined as recoverable can be
logged automatically for use during emergency restart; HPO can
also utilize the VTAM fast path feature with MVS @ ISC and MRO
allow for file and database sharing across connected systems ®
Transient Data Management provides an optional queuing facil-
ity for the management of data in transit to and from user-defined
destinations; Temporary Storage Management provides an op-
tional general-purpose scratch pad facility that allows an appli-
cation program to temporarily store data in program storage or
on a direct access device; this facility can be used for basic map-

ping support, terminal paging, message switching, etc; a Journal
Management routine provides facilities to create, manage, and
retrieve special-purpose sequential data sets earmarked for jour-
nal operations; both user-created and system-created data is logged
to these journals ® Synch-Point Management works with all other
system functions to provide the necessary restart synchronization;
resources can be backed out to supplement other restart opera-
tions upon abnormal termination; facility gives users the ability to
back out to a previously-defined synch-point; all task and trans-
action information is logged, and rollback is accomplished using
this information and the synch-point.

System Services ® provides terminal operator security through
sign-on/sign-off facilities; provides facility for MVS users to inter-
face with Resource Access Control Facility (RACF) external se-
curity management program product; a Master Terminal Function
provides dynamic user control of the overall system; operator can
change the status and value of many parameters used by CICS/
VS; operator can disable and/or terminate CICS/VS tasks @ the
Supervisory Terminal Function performs a subset of the services
available to the master terminal operator; these functions are
limited to terminals directly under the control of the supervisor;
Operator Terminal Functions are limited to the actual operator of
a specific terminal; all operator terminal requests are checked for
validity and processed by the Master Terminal program @ a facil-
ity exists to capture specific statistics, either requested or dynam-
ically; all statistics are maintained in a sequential data set and
are recorded at user-specified intervals; system and terminal usage
is captured and can be printed in a detail or summary report by
an off-line utility program ® Asynchronous Transaction Processing
(ATP) provides the capability to read and queue batched input
from an appropriate device and to dequeue and write the result-
ing output data to an appropriate device; ATP is performed con-
currently with other terminal activity ® CICS/VS provides dynamic
open/close operations during real-time execution; time-of-day
control is provided to the master terminal operator; message
switching is supported during real-time operations.

System Monitoring ® Trace Management provides a program-
ming debugging facility for CICS macro instructions, CICS/VS
management and service programs, and user-written application
programs; an auxiliary trace program provides the ability to rec-
ord trace entries on sequential data sets and permits selective
printing by a utility program; a Dump Management facility assists
in the analysis of programs and transactions undergoing devel-
opment or modification; specified areas of main storage are dumped
onto a sequential data set for subsequent off-line formatting and
printing; the CICS/VS dump facility is separate from the operating
system and/or access method dump routines ® CICS/VS monitor-
ing facilities include an accounting routine that provides infor-
mation on an individual user basis; the user chooses the level of
information that is to be captured and recorded; all monitoring
data can be written to the system's SMF (System Measurement
Facility) files (in an OS/VS environment).

System Reliability ® System Recovery Management provides for
the interception of program interrupts and operating system abends
to facilitate, if possible, the continued processing of a CICS/VS
transaction; user exits can be used to attempt error handling; the
Dynamic Transaction Backout (DTB) facility is used to perform
online backout of the effects of a transaction while the rest of the
CICS/VS system operates normally; the backed out transaction is
abnormally abended; DTB provides the means for immediate re-
covery by backing out to the last user-defined synch-point or the
start of the task that made changes to the CICS/VS environment;
when DTB is active in the system, all backout operations are
handled automatically; if not, backout can be initiated either by
program or CICS/VS abend specification ® Transaction Restart
allows certain transactions that have been abnormally termi-
nated and backed out by the DTB to be restarted; acts to prevent
deadlock situations in a DB/DC environment; Emergency Restart
allows the users to re-establish the operating environment to a
pre-defined point in case the CICS/VS system abends; function is
performed by specific system initialization modules invoked at the
time; uses logged data to accomplish restart; user-written pro-
grams can be integrated into CICS/VS to handle program error,
terminal/node error, and terminal/node abnormal condition situ-
ations.
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System Support @ includes the system generation (sysgen) oper-
ation; allows users to structure processing and database require-
ments; performed through the use of a macro language; a
preassembled version of the full-function system, based on a sam-
ple system, is available; the environment definition is generated
by creating system control and system service tables; the System
Initialization Table parameters can be temporarily overridden by
the master terminal operator; system termination operations can
provide for information gathering to perform a warm restart ® a
program translator is provided for the High Level Programming
(Command Level) interface, and a preprocessor is provided for
CICS/VS macro instructions that may be included in a high-level
application program; a full set of utility programs that back up the
trace, dump, formatted dump, and system log/journal operations
by generating reports and summaries is provided ® an interactive
process is also provided for defining groups of CICS transactions,
programs, mapsets, partition sets, and profiles and the capability
to dynamically add or alter these resources (PPT and PCT entries)
on a running CICS system.

Intersystem Services ® manages the sending and receiving of
CICS/VS requests relating to resources on remote CICS/VS sys-
tems; requests can be shipped over an ISC link using SNA net-
working or between CICS regions using the MRO facility; the
transaction routing feature routes messages between CICS/VS
regions so that operators on terminals associated with one region
can use transactions running in a connected region; transaction-
to-transaction support provides the mechanism for a transaction
on one CICS/VS system to converse with a transaction on a remote
system over an ISC link.

H USER INTERFACES

O Application Services

Basic Mapping Support ® provides message routing, terminal
paging, and device independence services; message routing al-
lows application programs to send output messages to one or
more terminals not in direct control of the transaction; terminal
paging allows users to prepare output without regard for the
physical size of the output terminal; device independence allows
users to prepare output without regard for the required control
characters and eliminates trailing blanks from each line.

Execution Diagnostic Facility ® permits the interception of appli-
cation program EXEC commands before and after their execution;
allows the programmer to test an application program using EXEC

commands in an online interactive manner at source level; pro-

grammer can step through the instructions in the application,
making changes interactively where required.

Command Interpreter ® display-oriented program designed to
assist in the writing, syntax checking, and execution of an EXEC
command; enables display operator to enter and execute com-
mand to CICS/VS for validity checking; missing or incorrect pa-
rameters are diagnosed; this facility can be used to generate test
data for testing application programs.

2260 Compatibility ® allows users to run currently operational
2260-based transactions from a 3270 display terminal; compatibil-
ity mode is specified by the user and directed toward transaction
and terminal; operations can be mixed with 3270 native mode;
full-screen or format-mode compatibility can be specified; in most
cases, users are not required to change the application program.

Other Functions ® available through the use of CICS/VS macro
instructions; Table Search operations can be specified; a Phonetic
Conversion routine converts a source name into a key based upon
the phonetic sound of the name; the key can then be used to
access a database name file; a Field Verify routine enables the
contents of a data field to be verified as entirely numeric, alpha-
betic, or packed decimal data; the Bit Manipulation routine allows
the high-level application program to test for a bit-on/bit-off con-
dition and to branch accordingly; Field Editing allows users to
remove alphabetic or special characters from numeric fields and
to convert the results to EBCDIC or packed decimal format; Input
Formatting converts free-form input from the terminal into a pre-
defined fixed format; free-form input can be positional or keyword-
oriented; the Weighted Retrieval facility allows users to search a

specified group of records on a VSAM data set on the basis of

fixed and/or variable selection criteria.

FASTER Language Facility

The FASTER Facility (5740-XX1/02 and 5746-XX3/02) is a category
C option that operates as a feature of the CICS/VS system. It
permits multiple FASTER Transaction Processing Descriptions
(TPDs) to be run under CICS/VS. This feature consists of a set of
language macros and processing routines that are designed as a
conversion aid for users of the 5 FASTER systems. FASTER Il and
FAST LC users with CICS/VS can realize additional terminal sup-
port, native mode VSAM support, and full multithread operations.
Added terminal operator password security is also provided. Only
a single-copy license is given in the following because FASTER
feature is a Class C product. Support is available only on-site at
Field Engineering hourly rates.

FASTER/CICS/VS-OS:

NA lens $120/NA mo NA/NA serv

FASTER/CICS/VS-DOS:
NA 113/NA NA/NA
Extended Telecommunications Module (EXTM) V.3/R.1

EXTM (5746-XXB) is another product that is available only with
category C support. It supports CICS/VS-DOS terminal applica-
tions communications for pre-SNA terminals in an SNA environ-
ment. It contains all the facilities for data flow support and uses
the functional capabilities of 3704/3705 NCP/VS for terminal sup-
port. EXTM can coexist in the same partition with BTAM and
requires DOS/VS R.34, NCP/VS V.5 or later, along with CICS/VS-
DOS V.1/R.5. EXTM also requires a 3704/3705 or 3790 controller
with LCA. Multiple 3704/3705 configurations can be supported,
along with most remote facilities available under NCP/VS. Most
SDLC, BSC, start/stop terminals, and locally attached 3740s are
also supported. As with the FASTER facility, EXTM is available
on a monthly license basis only, and only with Field Engineering
support on an hourly basis:

NA lcns
Screen Definition Facility (SDF) CICS

SDF/CICS/VS-OS (5740-XYF) and SDF/CICS/VS-DOS (5746-XXT)
are program products that can be used to augment the basic
mapping support (BMS) facility of CICS/VS, and to provide a full-
screen editing capability for maps and map sets with a mainte-
nance library. It supports all extended attributes (color, highlight-
ing, etc) on the 8775 color terminal, and supports online definition
and editing of new maps and map sets for multiple devices. Mul-
tiple maps can be organized into pages through the full page
definition/editing facilities. Maps expressed in CICS/VS BMS can
be converted to SDF/CICS/VS formats through a batch utility.
Another utility supports SDF/CICS/VS conversion from online to
batch mode. All build operations are supported by an online
error-help tutorial interactive dialog. The OS/VS version runs un-
der the VSI1, MVS, and MVS/XA operating systems. The DOS
version is available only to DOS/VSE users.

SDF/CICS/VS-OS:

$250/NA mo NA/NA serv

NA lens $297/$223 mo $47/$75 serv

SDF/CICS/VS-DOS:
NA 221/165

Development Management System/CICS/VS (DMS/CICS/VS)

DMS/CICS/VS-OS (5740-XCS5) and DMS/CICS/VS-DOS (5746-XC4)
are supplementary program products that are used to simplify the
implementation of online information systems using the 3270 CRT
display terminal as the input and display terminal. DMS/CICS/VS
replaces the older DMS/VS (Display Management System/VS),
and provides users with an interpretive system that utilizes screen
prompting menu-selection as prime interactive development aids.
With the Application Generation feature, users can design spe-
cific applications that can access local or database files. Special
forms are used to create and control both the user applications
and system-supplied utilities. The Panel Description Form defines

44/70
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the processing sequence of operator responses, the routing of
messages, the location of static fields on a display panel, and the
locations and types of the variable display fields. Calculation and
edit statements are used to perform arithmetic operations, data
editing, and alteration of processing flow without having to em-
ploy user-coded exits.

The File Description Form describes a file or group of files and the
format of the records in the file. The index file structure for indexed
files is also defined on this form. The Data Transfer Form specifies
the files, file fields, and batch functions such as file-to-file update.

Some of the facilities available with DMS/CICS/VS include: the
ability to add or update DL/]1 databases (both IMS/VS and DL/1
DOS/VS); a Multiple Panel Update/Add Option (DOS system only),
which can capture data from a set of up to 16 logically connected
panels and can construct from this data a single logical file record
or a single database path for each 1 of up to 4 files or databases;
ISC support by way of DMS screen applications; support for RPG
1I user exits (DOS system only); calculation statement looping; an
online diagnostic facility; performance monitoring data capture;
transaction ID switching; and a facility to interface with the Data
Dictionary component to process fields present in DL/1 segments.

A basic DMS/CICS/VS system, without buffer space, requires a
minimum of 30K bytes of real memory. Buffer adds about 2K bytes
per line and 600 bytes per terminal.

DMS/CICS/VS-O8:

NA lcns $319/$238 mo $51/$82 serv
Application Generation Feature-OS:

NA 434/324 51/82
DMS/CICS/VS-DOS:

NA 179/134 51/82
Application Generation Feature-DOS:

NA 268/200 51/82

H USER REFERENCE LIST

It is IBM's operating policy not to make available a list of users of
its software or hardware products; therefore, we are not able to
present a reference list with this report.

¢ END
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B PROFILE

Function e general-purpose nonprogrammable interactive
keyboard-display ASCII terminal; TTY 33/35 operation in
character transmission mode.

Architectures Supported ® any architecture supporting
asynchronous ASCII protocol e local/remote attachment to IBM
S/370, 303X, 4300, 8100, Series/1 hosts.

Communications ¢ S/370, 303X, 4300 host DOS/VS,
DOS/VSE, OS/VS1, OS/VS2(SVS/MVS), VM/370
environments under applicable CICS, BTAM, TCAM, VTAM,
ACF/TCAM, ACF/VTAM support @ 8100 host DPPX/BASE
environment as TTY 33/35 terminal e Series/1 RPS, EDE, CPS
environment as TTY 33/35 terminal e half-/full-duplex,
asynchronous, 110- to 9600-bps, point-to-point, character/block
mode transmission @ EIA RS-232C, RS-422A, 20-mA current-loop
communication interfaces.

Operating System e none.

Database Management ® none; only in association with host
facilities.

Transaction Processing Management @ none; only in
association with host facilities.

Support Software e none; only in association with host facilities.

Processor e display-oriented control and communications logic
only.

Terminals/Workstations e single keyboard 1920-character
display with auxiliary port for local printer or peripheral.

First Delivery o 1979.
Systems Delivered @ unknown.

Comparable Systems e competitive with number of general-
purpose ASCII display terminals; most notable are ADDS Regent
\6,% ll-gaée]tine 1400/1500, Lear Siegler ADM, Beehive DM, DEC

Vendor e International Business Machines (IBM) Corporation,
Information Systems Group e National Accounts Division; 1133
Westchester Avenue, White Plains, NY 10604; 914-696-1900 e
National Marketing Division; 4111 Northside Parkway, Atlanta,
GA 30327; 404-238-2000.

B ANALYSIS

During August 1984, IBM withdrew 5 3101 models from its 3101
product line. The remaining model, Model 23, has been
ergonomically enhanced and renamed the Model 881. The 881
enhancement is a new low-profile keyboard that is adjustable to 6,
12, or 18 degrees of inclination and supports the same key
arrangement as on the former keyboard. In addition, The T16004
serial interface matrix printer is now available for the 3101 on an

RPQ basis.

Similar to other ASCII display terminals, the 3101 offers a
1920-character 24-line x 80-character screen capacity, EIA-and
TTY-type interfaces, and selectable half-/full-duplex data rates of
110 to 9600 bps. Other features common to this class of terminal
include a keyboard module with separate numeric keypad;
upper-/lowercase 128 ASCII character set display; and
character/block transmission mode. Since its initial release in
1979, the 3101 has retained a stable position in the ASCII
terminal marketplace. However, the discontinuation of 5 3101
models reveals IBM's intention to eventually remove this aging
product from the market. The demise of the 3101 Display
Terminal will most likely occur once the IBM 3270 Series fully
supports ASCII terminal handling.

O Strengths

Internal hardware diagnostics oftered with the 3101 allow the
user to isolate display/keyboard logic problems, and to perform
self-repair by use of various logic, video, or keyboard modules.
Another beneficial feature is the ability via a front keyboard panel
to switch-select various operating parameters during initial setup
(half- or full-duplex operation, data rate, end character, parity,
stopfbit, etc). A tilt/rotate display also provides for operator
comiort.

O Limitations

The 3101 can be configured with a locally attached printer which
can print data sent from the host. This is a beneficial feature
except that in block mode, the operator is unable to key data
during the printout. Unfortunately, this capability is lacking.
Upward expandability (start "dumb” and end “smart”) available
on some other display makes via plug-in logic or peripherals, can
also be viewed as a handicap in some end-user applications.

When attached to a modem, the 3101 is limited to a maximum
data rate of 1200 bps, a severe limitation.

B COMMUNICATIONS FACILITIES OVERVIEW

Operation as general-purpose half-/full-duplex asynchronous
ASCII display terminal at rates up to 9600 bps. Operation online
in point-to-point keyboard-to-line/display, line-to-display,
line-to-printer; display/buffer-to-line and line-to-buffer/display in
block mode. Off-line keyboard-to-buffer/display in block mode.
Local mode keyboard-to-display for operator training and
terminal self-diagnostics.

In IBM environments, supported via direct (modem-less) or
remote communications line (modem) facilities via 2701 data
adapter or 3704/3705 front end on S/370, 303X, and 4300 hosts
under DOS/VS, DOS/VSE, OS/VS1l, OS/VS2(SVS), OS/
VS2(MVS), or VM/370 and applicable BTAM, TCAM,
ACF/TCAM, VTAM, or ACF/VTAM support. Supported direct or
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remote as TTY 33/35 via RS-232C interface on 8100 host under
DPPX/Base, and via RS-232C or 20-mA loop interface on
Series/1 host under RPS, EDE, or CPS.

B HARDWARE
O Terms & Support

Terms @ 3101 Display Terminal available on purchase-only basis

with quantity discounts e discounts available for units purchased

within 18-month periods are 7.5% for 25 to 49 3101 displays;

éS%l for 50 to 99 3101 displays; and 20% for 100 or more 3101
isplays.

Support @ 3101 is designed for customer setup, diagnostics, and
self-repair ® IBM suggests spare terminals and/or logic, video or
keyboard modules for multiterminal facilities; otherwise, defective
terminal returned to IBM repair center ® maintenance plans
include repair center service with parts extra, repair center
service with parts included under annual contract or on-site
service with replacement parts (elements) included e time and
material plan also available for one-time service ® warranty
coverage of 90 days e maintenance shown in this report is for
on-site service and replacement parts.

O Overview

The IBM 3101 Series consists of an ASCII keyboard-display
terminal designed for general-purpose operations at up to 9600
bps via RS- and/or TTY-type interfaces. The Model comprises a
central 12-inch 1920-character display-logic module and a
cable-attached modular keyboard.

Model Package

AAS 881 3101 Model 881 e keyboard-display terminal with
switch-selectable RS-232C/RS-422A communications interface;
auxiliary RS-232C peripheral interface; switch-selectable
character/block transmission modes:

$1,650 prch  $190 maint

Keyboard Palmrest e increases the total depth of the front-end
palmrest area of the 4101 keyboard from 25 millimeters to
approximately 85 millimeters:

NA NA

O 1/0 & Communications

The IBM 3101 Display Terminal supports point-to-point
asynchronous ASCII communications at switch-selectable rates
of 110/150/200/300/600/1200/1800/2400/4800/9600
bps. Switched or nonswitched line data rates depend upon line
conditioning and the use of non-IBM modems or multiplexers. I
RS-232C and modem are used, the terminal transmits at 110 to
1200 bps; all other interfaces handle 110 to 9600 bps.

Switch setups within the 3101 also provide for half-/full-duplex
mode operation; for space/mark/even/odd parity; for 1/2 stop
bit character framing; for permanent/controller request-to-send
(RTS); for ETX/CR/EOT/XOF end character; and for activating

reverse channel operation.

PRCH: single-unit purchase price. MAINT: annual Repair
Center Service maintenance with machine element
replacement. NA: not applicable/available. Prices are
current as of January 1985.

The 3101 includes a single RS-232C (CCITT V.24/V.28)
communications interface. A choice of RS-232C/RS-422A
(CCITT V.11) interfaces is available. The 3101 also comes
equipped with a second RS-232C auxiliary interface for local
peripheral device attachment.

The 3101 offers switch-selection of character/block transmission
modes. Block size can range up to full screen capacity of 1920
characters plus additional codes.

Direct host attachment in local processing facilities is possible
without employing modems. For the 3101 RS-232C or 20-mA
loop interfaces, the terminal may be attached at distances of up to
40 feet and support data rates to 9600 bps. For the RS-422A
interface with shielded cable facilities, distances up to 4000 feet
at 9600 bps may be supported without modem assist.

5640736 Modem Cable e 10-foot modem cable for 3101 e
required for IBM 8100 direct connect:

$65 prch NA maint

IBM Host Attach

Direct or communications line connection of the 3101 to IBM
S/370, 303X, and 4300 hosts is possible via the 2701 data
adapter or 3704/3705 communications controllers. IBM 8100
attachment is via asynchronous RS-232C port on the host as TTY
33-/35-type character transmission mode terminal. IBM Series/ 1
attachment is via RS-232C or 20-mA loop host port as TTY
33-/35-type character mode terminal.

O Terminal/Workstation

Configuration e tabletop keyboard display with modular
keyboard e 87-key typewriter-style keyboard with separate
numeric key cluster and 8 program function keys; generates
128-character ASCII set o displays 95 graphic character set; 52
upper-/lowercase alphabetics; 10 numeric; 32 special characters
plus space; 33 control characters when in transparent mode e °
ISO format keyboards and sets available.

Display e 12-inch diagonal e tilt and swivel @ 7x14 matrix € 1920
characters at 24 lines x 80 characters with 25th status indicator
line @ 95/128 ASCII sets; ISO sets available @ switch-selectable
b%ink/ nonblink cursor, reverse video, upper-/lowercase e display
tilt/ rotate.

Edit & Format Features ® auto-repeat keys o cursor up, down,
left, right, home, tab; backtab; switch-selectable auto-new line,
auto-line feed, return/return-line feed, scroll ® cursor address
read/write e erase to EOL/EOF; clear, clear input e protected
fields e blink, intensity, back tab, delete character nondisplay
attributes @ send/print line, page, message.

Peripherals o auxiliary RS-232C interface supports local device
attachment e data transfer from display or from network to
peripheral attachment.

O Printer

The auxiliary RS-232C peripheral port supports attachment of a
serial ASCII printer, supplied by IBM or other vendors.

e END
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B PROFILE

Function e standalone and cluster display terminal system
employed in inguiry/update, data entry, program development,
graphics, and local personal computing e all processing and
database services handled by host computer unless personal
computer option is employed.

Architectures Supported e used with IBM S/360, S/370, 3030,
3081, 4300, 8100, and S/3 processors ® 3790 Communications
System supported by 3276 control unit ® S/370, 4300, and 8100
function under SNA/SDLC architecture e S/360, S/370, 4300,
and S/3 operate under BSC e 8100 loop local architecture
supported by 3274-51C and 61C elocal attach via I/O channels,
integrated adapters, direct loop or communication channels at
rates up to 650K cps e directly attached 8100 loops operate at
9600 or 38,400 bps under SDLC e remote attach by nonswitched
private or switched dial-line communication facilities in
BSC/SDLC half-duplex at rates up to 9600 bps for BSC and 56K
bps for SDLC.

Communications e CICS/VS under ACF/VTAM/VTAME/
TCAM for OS/VS and DOS/VS e IMS under BTAM and
ACF/VTAM e single link, dedicated line at 1200/2000/2400/
3600/4800/7200/9600 bps, hali-duplex over half-or
full-duplex facilities, BSC or SDLC e Models 51C and 61C
operate half-duplex over switched facilies at 1200/2400/

PURCHASE PRICE RANGE hardware & software NN

5.yr maint/serv fee

The 3270 permits up to 32 users to simultaneously access host
facilities. While designed primarily for inquiry/update
applications, users may attach personal computers to off-load
processing from the mainframe.

3274-31A
M [ $36K to $128K
3274-41C
N ] 533K to $113K
3274-61C
$27K to $80K

3276-12
] $21K to $35K

I | | | | l 1 | 1 |
$50K $100K $150K $200K  $250K

IBM 3270 SERIES PURCHASE PRICING bar graphs cover price ranges
between “small” and “large’” configurations for hardware products (solid bars)
and for associated 5-year period maintenance (open bars) ® 3274-31A small
system consists of a controller with 8 channel adapters, an integrated diskette, 4
Model 3178-C20 keyboard/displays, three 3180 Model 1 keyboard/displays,
and a 3287 Model 12 printer; large configuration consists of basic controller with
16 additional channel adapters, integrated diskette, 8 Model 3178-C20
keyboard/displays, eight 3180 Model 1 keyboard/displays, 3 Model 3179
displays and associated keyboards, 2 Model 3287-12 printers, a Model 3287
Color Printer, and a Model 3262 Line Printer ® 3274-41C small system consists
of a controller with 8 channel adapters, integrated diskette, 4 Model 3178-C20
displays, two 3180 Model 1 displays, and a 3287 Model 12; large configuration
consists of basic controller with 16 additional channel adapters, integrated
diskette, 8 Model 3178-C20, eight 3180 Model 1 displays, 3 Model 3179
displays and keyboards, two 3287 Model 12, a 3287 Color Printer, and a Model
3262 ® 3274-61C small system consists of a controller with 16 channel adapters,
integrated diskette, 4 Model 3178-C20 displays, two 3180 Model 1 displays, and
a 3287 Model 12; large configuration consists of basic controller plus integrated
diskette, 8 Model 3178-C20 displays, 3 Model 3179 displays and keyboards,
two 3180 Model 1 displays, two 3287 Model 12 displays, and 3287 Color Printer
@ 3276-12 small configuration consists of basic 3276-12 keyboard/display
controller, 4 additional channel adapters, 2 Model 3178-C20 displays, two 3180
Model 1, and a 3287 Model 12; large configuration consists of basic unit plus 7
additional channel adapters, 4 Model 3178-C20, 2 3180 Model 1 displays, and a
3287 Model 12 @ all prices shown in bar graphs reflect single-quantity‘purchase
prices; the actual prices will be lower since the vendor offers quantity purchase
price discounts.

4800/9600 bps e all operate at speeds up to 56K bps,
point-to-point and multipoint where facilities exist ® Models 51C
and 61C operate in half-duplex mode at 9600 or 38,400 bps over
direct attach loop, and 2400/4800/9600 bps over data link
attached loop e X.21 supported by Models 41C, 51C, and 61C
under SDLC at speeds of 2400/4800/9600 and 48K bps e X.25
supported by 31C, 41C, 51C, and 61C at 9600 bps e
ASCII/EBCDIC codes @ RS-232C interface; DDS and CCITT V.35
interface optional e integrated 1200-bps modem for dedicated
line standard; higher speeds optional.

Operating System e service through host processor under DOS,
DSS/VS, DOS/VSE, OS, OS/VS, VM/370.

Database Management ® none; only in association with host
IMS/VS and CICS/VS facilities.

Transaction Processing ® primarily through CICS or IMS which
acts as terminal-oriented transaction monitor with file processing
facilities ® supports send/receive batch and inquiry tasks.

Support Software e supported by and employs software and
program facilities of host processor e no local independent (from
host) off-line programming/processing capabilities ® system
diagnostics checks DTE and DCE.

Terminals/Workstations ® up to 32 CRTs and printers per
cluster.

First Delivery ® 1971 to 1984 dependent on specific coniroller,
display, printer model, or component.

Systems Delivered e over 1,000,000 (terminals).

Comparable Systems @ emulated by large number of PCMs; most
prominent systems are Davox 100, 2000, and 5000, Lee Data
300/400, NCR 7950, Harris Challenger Series, ITT Courier 270
and 9000 Series, Memorex 2070, Telex 270, MDS 9000 Series,

and Braegen Elan e other manufacturers offer replacement
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display or printer models compatible with 3270 control units.

Vendor e International Business Machines (IBM) Corporation,
Information Systems Group @ National Accounts Division; 1133
Westchester Avenue, White Plains, NY 10604; 914-696-1900 e
National Marketing Division; 4111 Northside Parkway, Atlanta,
GA 30327; 404-238-2000.

Canadian Headquarters @ IBM Canadian Limited; 3500 Steeles
Avenue East; Markham, ON L3R 271 e 416-474-2111.

Distribution e worldwide via local IBM sales/service offices; also
marketed in conjunction with IBM S/3 processors.

GSA Schedule o listed.
B ANALYSIS

The 3270 is now in its 14th year of production, and remains one of
the most widely used and emulated product lines on the market.
And for good reason; it is an effective vehicle for sharing
resources in a clustered terminal environment.

In the 3270 marketplace, IBM competes with 15 primary vendors
offering some 78 products (see report 0722). For the most part,
competitive offerings are replacements for the 3274/3276
controllers and/or the 3178, 3179, 3180, 3278, and 3279
terminals. In addition to these primary vendors, a new breed of
competitor called protocol converters has surfaced in the past few
years that offers a 3270 alternative in the form of product
emulation and protocol conversion (see report 737). These
emulators/ converters are generally priced far below comparable
IBM products, and permit low-cost ASCII terminals and printers
to be used in lieu of the higher-priced 3270 products.

Another level of competition comes from the marriage of personal
computers and device emulator. Here, a PC is fitted with
firmware/software that allows the unit to “"appear” to be a 3270
controller with an attached 3270 terminal. This combination
allows users to access an IBM host to avail itself of its services, yet
provides local autonomous processing services. For the most part,
this PC/emulator combination is used for remote sites that cannot
justify the cost of a 3270 system. .

While the aforementioned protocol converters might eventually
become strong 3270 competitors, the primary vendors still
present the greatest challenge to IBM. Companies like ITT
Courier, Telex, Lee Data, Harris, MDS, and Davox all offer
strong—and in many cases—inventive products. One of the most
innovative vendors is Lee Data. It was the first to offer a-multihost
communication facility; an “all-in-one” terminal emulating all of
the display characteristics of the IBM 3278-2 through -5; plus the
capability to switch from asynchronous to 3270 mode via a single
terminal. While IBM now offers a comparable all-in-one product
in the form of the 3180, it has yet to respond to Lee Data's other
innovations.

While innovation might establish a reputation, it doesn't
necessarily guarantee market domination or, for that matter, large
market share. Price and compatibility do. ITT Courier, second
only to IBM in market share, sells its products based on price plus
a solid reputation for product reliability and service. Telex,
Memorex, and Beehive also sell on these tenets, plus true plug
compatibility with IBM. Any Telex 270 Series controller/
terminal/ printer, for example, will work with IBM products. For
example, a Telex 278X terminal (a 3278 replacement) will plug
into a 3274/3276 controller. Likewise, a Telex 274 controller will
interface 3270 terminals.

The marketing strategy behind plug compatibility is two pronged.
First, it provides the vendor with the opportunity to replace 3270
systems with absolutely no modification to the user's operations.
Second, it expands marketing opportunities by replacing
individual components of the 3270. With most IBM competitors,
such piecemeal replacement is not permitted. ITT Courier and
Harris, however, have modified their stance on this issue by
announcing true plug compatibility. The Harris Challenger is
allegedly plug compatible at every level, and the new ITT Courier
1778 will attach to a 3274/3276 as a 3178 replacement.

With several companies offering plug-compatible products, end
users should prepare themselves for a round of "bare knuckles”
marketing. Here, vendors increase market share by capturing

other vendors’ customers through, among other things, price
slashing. While end users will benefit from this coming war by
paying less for products, many of the smaller or less financially
stable companies will not survive. We all lose when that happens.

As for IBM's plans for the 3270, it would not be surprising if IBM
furnished a multihost addressing controller, and a terminal that
facilitated switching between asynchronous and 3270 modes.
IBM recognized the importance of ASCII handling when it
introduced the 7171 Control Unit late last year. The 7171
attaches to a local 43XX or 308X block multiplexer channel, and
emulates 1 or 2 IBM 3274D control units to the host processor. Up
to 64 ASCII devices operating at rates ranging from 300 to 19.2K
bps can attach to a 7171.

The multihost addressing facility, first introduced by Lee Data and
now available with Harris and Telex units, allows the user to
access different hosts at the same or different locations.
Undoubtedly, IBM would rather sell a separate controller for each
host, but it realizes that the multihost feature will become
inevitable as companies move towards distributed processing.
IBM might even do the competition one better by allowing
peer-to-peer addressing at the controller level.

O Strengths

While the 3270 has long enjoyed a prominent position in the
marketplace, IBM has had to significantly enhance the product
over the past few years to retain its market position. For example,
the 3274 C models can interconnect to X.25 public data
networks; the protean 3180 was introduced to satisfy the needs for
extended data formatting; and a response-time monitor was
added to increase communication efficiency.

The 3180 is an extremely versatile terminal, allowing users to
switch between 80-/132-column formats directly from the
keyboard. This terminal incorporates all of the functionality of the
current 3278 Models 2 through 5, yet is priced between Models 4
and 5. The ability to switch column formats makes the product
very attractive to those needing both conventional 80-column
display format, and the facility to handle 132-column applications
like spreadsheets. It also allows users to view a typical
132-column printing line before the actual print operation.

Users of the 3180 will also benetfit from its 7680-character scroll
buffer. With it, vertical scrolling can be performed without
intervention from the host processor. The 3180 also has a
record/ playback function that allows up to 96 keystrokes to be
saved and recalled on command.

Another enhancement to the 3270, also implemented via the
3180, is a local print capability. Users can transfer data from the
screen directly to a cluster-attached printer without host
intervention. While local printing is a significant improvement, a
3180 printer interface for direct printer attachment, such as
offered by the competition, would be an even greater
improvement.

The X.25 allows Models 31C, 41C, 51C, and 61C cluster
controllers to interface with the many X.25 data services now on
the market. Transfer speeds are 9600 bps. IBM is no stranger to
the X.25; it has been offering this service to Canadian customers
and some U.S. Government agencies for about 5 years. If it
follows the same conventions with this version, the SDLC message
frame is wrapped in an X.25 envelope.

Another communication enhancement, offered with 3274
controllers, is a response-time monitor. Basically this facility
measures and records the transaction time between an inbound
host attention and user-defined transaction end. This facility
should benefit users who need to be alerted to degrading or poor
freslionse time. Currently, Lee Data, Telex, and Davox have similar
acilities.

The 3270 is one of the few products in its class to offer high-level
data protection. Through an encryption/decryption facility, data
transmitted between systems employing 3274/3276 controllers
are encoded via a combination of hardware and software. The
encryption technique itself is an IBM implementation of the
Federal Data Encryption Standard (DES). Two additional security
features are a keylock facility and user identification card reader.
The latter can be used to establish an audit trail and/or billing.
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A personal computer option supports the 3270 as an intelligent
workstation. This upgrade appeals to users that are now
demanding facilities for local processing and file transfers. In
addition, users can take advantage of the mountain of application
packages now readily available for the 5150 personal computer
and 3270 PC.

For distributed users, the 3270 offers 2 features which speed
communication. The first is the ability to concurrently transmit
and receive messages; the second is broadcast polling. With the
latter, the local control unit may generate a poll instruction which
interrogates all attached terminals. This greatly reduces polling
overhead and optimizes the use of the communication line.

The ability to simultaneously send and receive messages
optimizes the high-speed link through full-duplexing.
Unfortunately, this facility can only be implemented when 2 or
more SDLC devices are multidropped and attached to 3704 or
3705 front ends. -

Another strong point of the 3270 is its diagnostic software. With it
the user can check the operation of the local components (DTE)
and to a degree the integrity of the high-speed link (DCE). The
latter is accomplished via interface check (local and remote) test
messages generated at the host, and the logging of line error
statistics. Further DCE link tests, of course, can be initiated via the
modem’s diagnostics.

O Limitations

While a multihost communication facility may be on the horizon,
the 3270 does not offer it, while Lee Data and Harris do.

There are a few alternatives to IBM's single-host attachment
restriction, however. The first is to attach IBM's relatively new X.25
interface to the 3274 controller. This allows the user to connect to
the packet-switched networks like Telenet or Tymnet and,
theoretically, to any computer attached to these networks.

The second alternative involves employing personal computers

with an auxiliary EIA RS-232C interface that supports a dial-up

modem. Users then can merely switch from 3270 mode to

personal computer mode, dial the target computer, and begin

%ommunication. This approach is similar to that employed by
avoX.

While IBM's personal computer support is a strong move
(especially with the 3270 PC), no means exist for sharing the
personal computer among many users. Sharing is attractive for a
number of reasons. First, personal computers are expensive and
the cost multiplies as additional users obtain them. Second, since
the 3270 PC emulates 3278/3279 terminals, a fair amount of
time the personal computer may not be used in its native mode.
Davox's solution to this inefficiency is to attach a personal
computer to a cluster controller port, and allow all attached
terminals to share it. Obviously, this facility will prove
unacceptable to users with heavy personal computer
requirements. However, for those occasional users, it makes
sense.

The facility for handling remote dial-up terminals surfaced a few
years ago when it was introduced by one of the protocol converter
vendors. It proved to be the right product at the right time, judging
by its sales success. This facility allows users remotely located
from the cluster controller to dial-in and obtain the same services
as a locally attached terminal. As more and more remote
terminals and personal computers come into play, dial-up support
will become mandatory.

IBM supports remote dial-in with its Model 7171 controller, used
to interface asynchronous terminals to the 43XX and 308X
processors. It should also be added to the 3270.

Neither IBM nor its competitors permit peer-to-peer addressing
on a local level. Thus all transactions must be handled by the host
processor. IBM may be taking steps to eliminate this restriction via
its recently announced SNA LU6.2 protocol. LU6.2 allows
program-to-program communication between all network nodes,
including host-to-host, peripheral-to-peripheral (such as
Displaywriter-to-Displaywriter, and host-to-peripheral). Currently,
LUB.2 is available in 5 SNA programs: CICS, System/38,
Displaywriter, Scanmaster I, and the 5520. Hopetully, it will be
extended.

When up to 32 devices are operating online, every bit of the
available bandwidth must count. A data compression capability.
provides such a service by eliminating unnecessary data such as
zeros, blanks, and redundant characters. The 3270 could
certainly benefit from this capability.

A final limitation of the 3270 is its inability to store locally,
frequently used screen formats. Each time a format must be
changed, the user must invoke a request to the host. This wastes
host resources and increases delays and communication costs.
Telex provides a local format facility.

B COMMUNICATIONS FACILITIES OVERVIEW
O Distributed Communications

The S/360, S/370, 3030, 3081, and 4300 operate under BTAM,
BTAM-ES, TCAM, ACF/TCAM, VTAM, ACF/VTAM, ACF/
VTAME, EXTM.

BTAM and BTAM-ES (Basic Telecommunications Access Method
and BTAM Extended Support) provides control for data transfer
between processor storage and local/remote BSC 3270
terminals. It also provides the application program with macros
assembled into routines, inline instruction and linkages, and
control blocks and tables used in defining lines, terminals, and
other options to be used.

BTAM & BTAM-ES e support facilities for generating channel
programs; starting [/O operations; handling attentions; handling
line interrupts; and performing error recovery, posting, and
counting e allows user to route data into display/printer buffer; to
erase buffer and write data; to erase all unprotected fields in
buffer; to read data from buffer or specified buffer location; and to
read modified field from buffer or specified buffer location @ under
DOS and OS, support only provided for 1920-character buffers
under local 3274 terminals; full compliment of buffer sizes are
supported under remote BSC 3274/3276 attachments, however
o BTAM-ES accommodate all buffer sizes under DOS/VSE or on
4300 Series processor.

TCAM & ACF/TCAM e controls transfer of messages between
TCAM and application programs, and provides high-level
message control language ® macros used to construct message
control program that controls messages between local and
remote stations and application ® ACF/TCAM offers optional
multisystem networking feature; TCAM runs under OS and
OS/VS; ACF/TCAM operates under OS/VS e TCAM macros
support 1920-character buffers @ ACF/TCAM supports all buffer
sizes (up to 3,564 characters), but will not support 3274 local SNA
attachments.

VTAM e operates with 3704/3705 in local or BSC/SDLC
environments e establishes, controls, and terminates access
between application programs and devices, and permits
applications to share lines, controllers, and devices ® controls
movement of data between application programs and devices,
and provides facilities which allows communications network to
be monitored and altered.

ACF/VTAM e extends VTAM support by altering size of buffer
pools to meet traffic loads; buffer sizes ranging from 480 to 3,564
characters (except under DOS/VS) supported e paces flow of
messages between application programs and logical units e
permits flow of data between interconnected communications
controllers without having to pass through host attached to
intermediate controllers e provides tuning statistics function that
permits dynamic accumulation of data about [/O interface to
local communications controller or 3790.

ACF/VTAME e supports Communications Adapter of 4331
processor and for various channel-attached devices, and
provides key ACF/VTAM/NCP/VS tfunctions including
multiple-domain networks @ supports extensions to 3270 data
stream, permitting extended color, extended highlighting,
programmed symbols, and structured fields.

EXTM (Extended Telecommunications Modules) e feature of
CICS/DOS/VS provides linkage between CICS/DOS/VS and
communications network e establishes, controls, and terminates
communications between CICS/DOS/VS application programs
and terminals; transfers data between application program and
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terminals; and monitors/ alters network e operates with SNA and
some pre-SNA terminals, and supports BSC or SNA/SDLC e
buffer sizes supported by EXTM range from 480 to 3,440
characters.

O Distributed Configurations

The 3270 is made up to 3 components—control unit, associated -

display terminal(s), and associated terminal printer(s). Cluster
configurations of the 3270 are built around 3274 Control Units or
3276 Control Unit Display Station. These controllers provide
control, buffer, and multiplexing capabilities for a cluster of other
directly attached 3270 family display terminals and printers,
which include 3178, 3180, 3277, and 3278 Display Stations;
3179 and 3279 Color Display Stations; 3290 information panel;
3262, 3268, 3287, 3289, and 5210 printers.

Each 3270 controller or terminal has, in turn, a number of model
options that allow display system to be tailored to specific
requirements of user and host processor. Dependent on host
system and 3270 controller option, local, remote, or loop
attachment facilities are provided. BSC and SDLC remote
communications protocols at rates of up to 56K bps are provided.
The following outlines the display cluster maximums of the 3270
and the processors to which they may be attached.

3274 -Based Clusters e clusters 8 to 32 terminals (3178/3180/
3277/3278 displays, 3179/3279 color displays, 3287 printers,
and 3289 line printers) ® up to 31 3290s; each require 1 physical
port and up to 5 logical addresses depending on screen
partitioning (see 3290 description) e local/remote attachment to
IBM S/360 Models 30, 40, 50, 65, 75, and 195; any S/370; any
3030 or 3081; and any 4300 e remote and direct loop attachment
to any 8100 e remote and local communications channel
attachment to S/3 Models 4, 8, 10, 12, 15, and 15D ¢ BSC to 9600
bps; SDLC to 56K bps @ up to 32 Model 6580 Displaywriter
Systems with no associated printers may also be attached;
supports up to 16 Displaywriters with printers @ supports up to 32
3270 Personal Computers.

3276-Based Clusters e clusters of up to 8 terminals (integral
3276 display plus 3178/3280/3278 display, 3179/3279 color
displays, 3262, 3268, 3287, and 3289 printers) @ local/remote
attachment to the IBM S/360 Models 30, 40, 50, 65, 75, and 195;
any S/370; any 3030 or 3081; and any 4300 e remote and direct
loop attachment to any 8100 e remote and local communications
channel attachment to S/3 Models 4, 8, 10, 12, 15, and 15D e
BSC/SDLC to 9600 bps @ accommodates up to 7 Model 6580

Displaywriter Systems with no associated printers; up to 3"

Displaywriters with printers; or up to seven 3270 Personal
Computers.

O Distributed Utilities
IBM S/360, S/370, 3030, 3081 & 4300 Processors

DEMTF (Display Exception Monitoring Facility) e provides for
noest\;\c;rsk problem determination and isolation in BSC mode under

DIDOCS (Device Independent Display Operator Console
Support) e provides uniform services for all displays on OS and
OS/VS systems ® DIDOCS establishes linkage between displays
and systems allowing displays to function as operator consoles;
provides for processing and routing of messages from operating
system or application program to console in multiconsole
environments; and extends such support to 3270 printers
operating as output-only hardcopy consoles.

NPDA (Network Problem Determination Application) e
provides for network problem definition and isolation in
BSC/SDLC modes under VTAM or TCAM.

SDS (Status Display Support) e provides system status display
services for both display and nondisplay consoles.

I1IS (Interactive Instruction System) e provides interactive
online training capabilities for 3270 database/communications
systems users under IMS/CICS/TCAM.

SLR (Service Level Reporter) Version 2 e monitors and reports
level of service provided users e reports system and subsystem
availability e provides performance data such as processor

utilization, paging, channel load related to IMS/VS, CICS/VS or
TSO response times or transaction load e provides data on
utilization channels, DASD, tape and printers ® operates on 3276
Models 2, 3, 4, 12, 13, or 14; 3277-2; 3178; 3278-2, -3, -4, or -5;
3279-2A or -3A.

IBM 8100 Processors

DSC (Data Stream Compatibility) e provides direct
communications between displays or printers and 8100 via

local/remote loops, direct-loop attachment, or remote links and
host 370.

@ SOFTWARE

The 3270 operates under control of local/remote host processor
software; the following briefly summarizes software support under
such host controlled environments.

O Operating System
IBM S/360, S/370, 3030, 3081 & 4300 Processors

The 3270 operates under OS, DOS, OS/VS1, OS/VS2(SVS),
OS/VS2(MVS, MVS/SE, MVS/SP), DOS/VS, DOS/VSE, and
VM/370(VM, VME, VM/BSE, VM/SP) in conjunction with other
systems software and programs.

TSO (Time Sharing Option) e provides for local/remote 3270
timeshared operation under all OS/DOS or communications/
OS/DOS facilities.

TSO/E (Time Sharing Option/Extended) e incorporates all
functions of TSO e complements full-screen System Productivity
Facility (SPF) e operates in MVS/370 or MVS/XA environment.

IBM 8100 Processors
The 3270 operates under DPPX (Distributed Processing
Programming Executive) general-purpose operating system, and

DPCX (Distributed Processing Control Executive) multitask
interactive operating system.

IBM S/3 Processors

The 3270 operates under 570-SC (Systems Control) series
software in conjunction with other program facilities.

0O Data Management
IBM S/360, S/370, 3030, 3081 & 4300 Processors

ATMS-II (Advanced Text Management System II) e provides
conversational text processing capabilities, allowing the terminal
to enter, edit, store, format, proof, and present textual material.

ACP (Airline Control Program) e special-purpose standalone
combination operating system and database management system
for airlines ® provides for real-time (under 3 seconds) transaction
processing in inquiry/update mode with large centralized
database.

.CICS/VS (Customer Information Control System/VS) e

general-purpose communications/database system that provides
an interface between operating system, access methods, and
applications programs e has facilities for file inquiry, browsing,
order entry and distribution, data entry and collection, and
message switching/broadcasting in local/remote environments
e usually operates in conjunction with DL/ 1, but IMS version also
available.

IMS & IMS/VS (Information Management System) e IMS is
program product supported by OS/BTAM allowing user to define
message formats and associated screen image formats, and for
message transmission between terminal and application program
without regard for device characteristics e IMS/VS
communications/database program product supports
user-written batch processing and teleprocessing tasks; provides
database and communications management for multiple
applications employing common database.

DL/1 e stripped-down compatible version of IMS/VS designed
to égn Lénder DOS/VS or DOS/VSE in conjunction with
CICS/VS.

Filing Sequence 950-1048-3270 @ page 4

©1985 Data Decisions

Communications Systems ® June 1985



Products ® IBM 3270 Series ® page 5

IBM 3270 Series
Information Display System

SQL/Data System e limited function relational database system
designed to complement DL/1 under DOS/VSE; includes extract
feature which enables users to copy portions of DL/1 into an
SQL/DS table.

STAIRS/VS (Storage & Information Retreival System) o
provides for terminal-oriented, multiuser storage/retrieval
operations, and for batch processing under OS/VS; previous
queries made under STAIRS/VS may be referred to or extended,
and take the form of simple language statements to extended
Boolean logic.

Personal Services/370 e allows preparation, storage, retrieval,
and dissemination of messages and office correspondence both
within a single DISOSS/370 environment and across multiple
DISOSS/370 systems e used with Entry Assist RPQ#8K1147
available on 3274C model controllers o allows documents to be
displayed on 3270 terminals with 80-column format; prints
documents on 3270 and SCS printers (3268-2, 3286-2, 3287-2)
under CICS/VS e works in conjunction with DISOSS/370
Version 3 Release 2, under MVS/SP or VSE and CICS/VS.

IBM 8100 Processors

DTMS (Data Base & Transaction Management) allows for database
and transaction processing management.

O Communications/Networks
IBM S/360, S/370, 3030, 3081 & 4300 Processors

BTAM & BTAM-ES (Basic Telecommunications Access
Method & BTAM Extended Support) @ provides control for data
transfer between processor storage and local/remote BSC 3270
terminals @ provides application/problem program with macros
assembled into routines, inline instructions and linkages, and
control blocks and table defining lines, terminals, and other
devices to be used @ support tended to 3270 includes generation
of channel programs, starting I/O operations, handling attentions
and line interruptions, and performing error recovery, counting
and posting e allows display to write data into display/printer
buffer; to erase buffer and write data; to erase all unprotected
fields in buffer; to read data from buffer or specified buffer
location; and to read modified fields from buffer or specified buffer
location @ supports 1920-character buffers for local 3274
attachment under real-memory versions of OS and DOS; all
buffer sizes accommodated for remote BSC 3274/3276
attachment ¢ BTAM-ES extends support to DOS/VSE
environments, and to 4300 series processors; all buffer sizes are
accommodated.

TCAM & ACF/TCAM (Telecommunications Access Method
& Advanced Communications Function TCAM) e supports
3270 in either local or BSC/SDLC remote environments for data
transfer between processor storage and display terminals e
TCAM macros construct control program that governs messages
between local/remote terminals and applications programs e
ACF/TCAM add facilities for multisystem networking as well as
expanding TCAM functions ® TCAM macros define equipment
configuration at facility and buffers necessary for message
processing; functional macros select TCAM modules that route
and edit messages, and check for message errors e support
tended to 3270 by TCAM control systems includes auto
insert/delete of line control characters; assignment, use and
release of buffers during program execution; incoming/outgoing
message edit; message error handling; and message traffic
statistics maintenance e allows device scheduling under control
program on general or specific polling basis @ online test
capability allows diagnostic testing on one control unit while
other units continue processing ® TCAM macros only support
1920-character buffers; ACF/TCAM supports all 3270 buffer
sizes, but will not support 3274 for local SNA attachment e TCAM
operates under the various real memory OS versions and the
various virtual memory OS/VS operating systems; ACF/TCAM
functions only with OS/VS.

VTAM, ACF/VTAM & ACF/VTAME (Virtual Telecommu-
nications Access Method, Advanced Communications
Function VTAM & VCF/VTAM Entry) e supports 3270 in
local or BSC/SDLC remote environments for data, transfer
between terminals and applications programs ® VTAM operates

with 3704/3708 communications controllers, eliminating
considerations of communications lines and controllers in
application program coding e services provided include access
control between device and applications programs; data transfer
between device and program; allowing programs to share lines,
controllers and devices; and allowing network monitoring and
alteration @ ACF/VTAM extends support by allocating main
storage for buffer pools according to message traffic loads and
availability of storage facilities; accumulating and displaying data
on network status and resources; allowing data flow through
multicontroller network without recourse to host system; and
providing program-to-program communications facilities
VTAM operates under OS/VS and DOS/VS, and supports
1920-character buffers; ACF/VTAM is supported by OS/VS,
DOS/VS, and DOS/VSE, and accommodates all buffer sizes;
ACF/VTAME works with DOS/VSE, and supports all buffer sizes
and 4331 attachment.

6580 Displaywriter System 3270 Attached Workstation e
allows Displaywriter to emulate 3278 display and 3287 printer
attaches to 3274 Control Unit or 3276 Control Unit Display
System e Displaywriter attaches to 4321 and 4331 Processors and
4701 Finance Communications Controllers via integrated
adapters supporting 3278-2 and 3287-1 and -2.

Video/VS e allows data entry from 3270 terminals while
permitting concurrent use of computers for other applications e
version available for DOS/VSE (5796-PYT) and OS/MVS
(5796-PYX) under CICS e permits full use of color with 3279

terminals.

Remote Spooling Communications Subsystems (RSCS) e
RSCS Networking Version 2 accepts spooled output from
Graphical Data Display Manager (GDDM) Release 3 (or later
releases) and prints it on a 3270 printer; terminal need not be
attached to the terminal of the CMS user invoking GDDM e SNA
printers must be via LU3 session, or an SNA-character string data
stream when connected to LU1 session e requires VM/SP
Release 4 for processor-dependent function; SNA support
requires ACF/VTAM e requires 512K bytes of real storage in
non-VTAM environment and 2M bytes in VTAM environment.

IBM 8100 Processors

DPPX/DPCX operating systems provide communications
facilities to 8100-t0-3270 operations on direct or data link loop
attachments.

IBM S/3 Processors

3270 Display Control Feature of S/3 RPG II provide local/remote
BSC communications facilities for up to 15 3270-type displays
program feature automatically linked into RPG II application
program via SPECIAL file exit capability e features include RPG
access to 3270 displays attached by Local Communications
Adapter, Local Display Adapter, Integrated Communications
Adapter, or BSC Adapter of S/3; auto buffering and queuing of
terminal data; display formatting interface for 3270 RPG II
coding; and line control.

O Applications Development Aids
IBM S/360, S/370, 3030 & 4300 Processors

VM/CMS (Conversational Monitor System) ¢ CMS is a
VM/370 component that provides general-purpose
conversational facility for program development and problem
solving in remote timesharing modes.

DMS/VS (Display Management System) e under CICS/VS;
will simplify establishment of online use of DMS/VS forms upon
which users define data files, display images, and batch utility
operations required.

GIS/VS (Generalized Information System) e allows non-EDP
professionals to maintain and access information from database
systems.

SPF (Structured Program Facility) @ provides program
development aid for VS2/TSO users equipped with 3270
24/32/43-line EBCDIC terminals configured with 12-user
function keys.
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ISPF (Interactive System Productivity Facility) Version 2 o
provides a dialog manager for interactive applications, and
supports interactive applications (dialogs) in different hosts ® runs
under MVS/TSO, VM/CMS.

ISPF/PDF MVS (Interactive System Productivity Facility/
Program Development Facility for MVS Version 2) e aids in
development of applications, including dialogs ® uses display
terminals in an interactive environment ® runs under MVS.

VSPC (Virtual Storage Personal Computing) e operating under
OS/VS and DOS/VS allows remote terminal users to perform
problem-solving and personal computing tasks, or develop
programs.

VS/APL e supported under VM/370 3270 Data Analysis and
APL/Text features.

SCRIPT e supported under VM/370 3270 Text feature.

3277 APL Graphics Support e provides APL functions for curve
plotting, curve fitting, contour plotting, 3-dimensional geometry o
runs on 3277 with Graphics Attachment (RPQ 7H0284).

GDQF (Graphical Display & Query Facility) e allows viewing
of CADAM models and APT geometry (PUNCH) files @ outputs to
3287/4250 printers.

GDDM & PGF (Graphical Data Display Manager &
Presentation Graphics Feature) e allows display of graphic or
alphanumeric-graphic formats @ PGF via GDDM generates
business charts in conjunction with user application program or
interactively with the user with no application program
requirements @ GDDM and PGF operate under CICS/VS, TSO
with ACF/TCAM or ACF/VTAM, or VM/370 CMS.

IBM 8100 Processors

DMS (Development Management System) o provides for
interactive development of applications via data selection from a
file, map definition (display formatting), and application definition
operations.

DPS (Distributed Processing Services) e formats displays for
applications programs.

B HARDWARE
O Terms & Support

Terms o the 3270 is available for purchase, 30-day rental, or
2-year lease basis; 3274 controllers offered on purchase-only
basis after April 24, 1982 e discounts offered on multiple
purchases based on product category ® Category A devices
consist of 3274 Control Unit, 3276 Control Unit Display Station,
and 3290 Information Panel; discounts range from 9 percent for
10 to 19 purchases, 15 percent for 20 to 29, 20 percent for 30 to
44, 25 percent for 45 to 69, 30 percent for 70 to 124, 35 percent
for 125 to 174, and 40 percent for 175 or more; for 3274/3276,
the 3290 discounts are 6 percent for 25 to 49 units, 9 percent for
50 to 74, 12 percent for 75 to 99, 15 percent for 100 to 224, 20
percent for 225 to 349, 25 percent for 350 to 499, and 30 percent
for 500 or more e Category B devices are the 3178/3180/3278
Display Station and 3179/3279 Color Display Station; discounts
are 9 percent for 50 to 99 units, 15 percent for 100 to 249, 20
percent for 250 to 499, 25 percent for 500 to 999, 30 percent for
1,000 to 1,999, 35 percent for 2,000 to 2,999, and 40 percent for
3,000 or more e Category D devices are 3287, 3268, 3289
printers; discounts are 9 percent for 10 to 24 units, 15 percent for
25 to 64, 20 percent for 65 to 124, 25 percent for 125 to 249, 30
percent for 250 to 499, 35 percent for 500 to 749, and 40 percent
for 750 or more ® Category F is the 3299 Terminal Multiplexer;
discounts are 9 percent for 15 to 29 devices, 15 percent for 30 to
59, 20 percent for 60 to 99, 25 percent for 100 to 174, 30 percent
for 175 to 349, 35 percent for 350 to 499, and 40 percent for 500
or more e price protection plan guarantees no more than a
7-percent increase during second year e lease-purchase plan
offered; purchase price will not be less than 45 percent of
purchase price used to determine, the net purchase option. price
under the agreement for lease or rental.

Support ¢ IBM markets and supports the 3270 through a
nationwide network of local offices ® maintenance is bundled into

rental or lease charges, and priced separately for purchased
systems @ basic monthly maintenance charge stated in following
text provides for service availability on a Monday through Friday,
7:00 AM to 6:00 PM, 9 consecutive-hour basis; various extensions
to such service for weekends and before/ after standard hours are
quoted at percentage premiums over the basic rate; full 7-day,
24-hour service adds a 47 percent premium to basic rate e
certain modules of the 3270 have been designated as Customer
Setup Units (CSU); these include 3274, 41C,51C, and 61C; 3276
Control Unit Display Station; 3178/3180/3278 Display Stations;
3179/3279 Color Display Stations; 3290 Information Panel; 3299
Terminal Multiplexer; 3287, 3289, and 5210 Printers; once
unpacked and in position, such CSUs can be setup and checked
out by customer personnel, minimizing time required for going
online with unit, remaining 3270 components are installed by
IBM personnel e partially bundled; basic training is included in
pricing with more extensive instruction at extra cost e the IIS
program package also provides interactive online training for
IMS/CICS/TCAM f{acilities ® customer carry-in repair, carrier-in
exchange, on-site exchange, and IBM on-site exchange
maintenance programs offered for certain products; annual
maintenance charge o time-and-material maintenance also
offered e Display Station service offered in 5 different plans: IBM
On-Site Exchange (#9830), Customer On-Site Exchange (#9824),
Customer Carry-In Exchange (#9816), Customer Carry-In/
Repair (#9821), and Time-and-Material Repair @ IBM On-Site
Exchange calls for an IBM representative to bring replacement
product to customer site and install and test it # Customer On-Site
Exchange calls for IBM to deliver product but customer installs
and tests it ® Customer Carry-In Exchange calls for the customer
to deliver the failing product to an IBM service/exchange center
and pick up replacement product e Customer Carry-In/Repair
calls for the customer to deliver the failing product to an IBM
service/exchange center for repair; IBM ships the product
prepaid to the customer site ® Time and Material calls for IBM to
repair product at an IBM repair center.

O Controllers

The IBM 3270 controllers consist of a family of locally attached (to
the host processor) and remotely connected units with from 8 to
32 colocated workstations/ printers in any combination. The only
restriction is that at least 1 workstation must be included in each
configuration.

The current controller lineup consists of the 3274 and 3276. The
original 3270 controllers, consisting of the 3271/3272/32785,
are no longer marketed. The 3274 controllers are intended for
local attachment and consist of Models 214, 21B, 21D, 314, 31D,
41A, and 41D. The remote units consist of the "C" Models and
include the 21C, 31C, 41C, 51C, and 61C. The 3276 is a remote

or local unit.

An examination of the specifications for 21, 31, and 41 models
reveals substantial similarity and overlap. For example, the 21
series all have 64K bytes of RAM and accommodate 8 to 32 A/B
category workstation/printers. The 31 series are very much the
same as the 21, but have 128K bytes of RAM. The 41 series are
greatly different. All have 192K bytes of RAM and support up to
32 workstation/ printers, but category B devices are excluded.
The protocols supported by the family are similar. Models 21A
and 31A operate in SNA mode with extended datastream
handling capabilities. Models 21D and 31D support 3272-like
operations with extended data stream handling while Model 21B
provides 3272-like operation only. Model 41 A provides SNA
operation with extended data stream handling, while 41D
provides 3272-like operation with extended data stream
handling. All models of the 3274, except the 41 series, contain 8
channels and are expandable to 32; the 41 includes 32 channels.

With the similarity among the products, it's obvious that IBM
intends to replace the older 21 and 31 series with the newer 41
models. Unfortunately, IBM offers no upgrades to convert the 21
and 31 to 41 models.

Communication protocols supported by Models 21C, 31C, 41C,
51C, and 61C are the same. All support SDLC when
communicating with the S/370 or 4300, and BSC when
communicating with S/360. The 51C and 61C communicate
with the 8100 Information System using SDLC. IBM also supports
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Models 31C, 41C, 51C, and 61C on X.25 PDNs. Again, given the
overall similarities of these products, we expect the 21C, 31C, and
51C to be discontinued in the near future.

The 3276 is a control-unit display station combination that
accommodates up to 8 slaved workstations/printers. The 3276 is
composed of 8 separate models which differ primarily in the size
of the display buffer and protocols supported. Models 1, 2, 3, and
4 offer 960/1920/2560/3440-character buffers, respectively,
and support BSC (SDLC is optional). Models 11, 12, 13, and 14
offer identical buffers to the corresponding Models 1, 2, 3, and 4,
but support only SDLC. In addition, Models 11 to 14 can operate
over the switched public telephone network at speeds up to 4800
bps. IBM provides upgrades across the product line.

Users planning to contract for 3274 controllers based on
lease/rental basis should note that all machines shipped after
August 24, 1984 will be available on a purchase basis only. In
addition, effective April 24, 1984, orders will be accepted for
purchase only. For those reasons, we have deleted rental prices
on 3274 controllers.

While IBM does not offer an asynchronous terminal-handling
facility as part of its 3270 line, it does offer a protocol converter
that emulates the 3274D controllers. Called the Model 7171, it
attaches to a local 43XX or 308X block multiplexer channel and
interfaces up to 64 ASCII devices. These devices can be
connected directly or remotely via switched or dedicated lines.
Autobaud detection is also provided.

The user can define terminal types to the control unit through a
terminal control table. Control tables are provided for the IBM
3101 Display Terminal, Datamedia 1520/1521/3045, Digital
VT100, Lear Siegler ADM3A/ADM31, and Televideo
912/920/950 terminals. The 7171 also supports the IBM PC,
System 9000, and other microcomputers running in a mode that
emulates a supported ASCII device such as the IBM 3101.

The 7171 also provides 328X printer emulation for ASCII
printers. A transparency option allows printers, plotters, and
graphic devices to be attached and operate as native ASCII
devices. An operator control option allows a password-protected
terminal to access terminal status information and display it for
diagnostic purposes.

Purchase price and monthly minimum maintenance charge
(MMC) are $12,420/%$229 for the basic 7171 Model 1 ASCII
device attachment unit for 16 full-duplex devices; $830/%$13 for
an 8-line increment; $1,325/%13 for an 8-line addition; and
$5,705/NA for a spare parts kit.

3274 Control Units

3274 Control Unit Models 214, 21B, 21C, 21D, 314, 31C,
31D, 41A,41C & 41D e floorstanding control unit supporting
up to 32 Category A terminal clusters (except 3290 which is
limited to 31); 16 Category B terminal clusters supported by 214,
21B, 21C, 21D, 31A, 31C, and 31D e Type A adapters attach to
Category A terminals; Type B adapters attach to Category B
terminals on all control units except 21C and 31C e local and
remote attach cluster controllers ® Category A terminals consist of
3178 Models C1 and C2 display stations; 3180 Model 1 display
stations; 3262, 3268, 3287, 3289, and 5210 printers; 3278
Models 2, 3, and 4 displays, 3278 Model 5 (Model 21B excluded);
3279 Models S2A, S2B, S3G, 2X, 3X, 24, 2B, 34, and 3B (base
color models only on 21A, 21B, 21C, 21D, 314, 31C, and 31D);
3179 Model 1 color display station (same as 3279 Models S2A
and S2B); 3290 information panel (except 214, 21B, 21C, and
21D); 4250 Model 1 printer; 5210 Models G1 and G2 printwheel
printers @ 24 Type A connectors standard on 214, 21B, 21C, 21D,
31A, 31C, and 31D; 32 Type A connectors standard on 414, 41C,
and 41D e Category B terminal is the 3277 Model 2 e diskette
program loading facilities on 3274 allows user to configure initial
display system and then change hardware/functions to meet new
needs as required @ Model 21 series can be upgraded directly to
31 series; Model 41 A can be upgraded to 41D and vice versa o
Model 21 equipped with 64K-byte controller; Model 31 equipped
with 128K-byte controller; Model 41 equipped with 192K-byte
controller e basic models support up to 8 Category A terminals e
Models1 41A, 41C, and 41D support up to 32 Category A
terminals.

Local host processor attachment is via processor channels ® 3274
Models 21, 31A/B/D, and 41A/D controllers attach in
SNA-mode S/360 Models 30, 40, 50, 65, 75, and 195 and to
S/370 Models 115 to 165 MP, as well as to 3030 processors via
byte multiplexer, selector, or block multiplexer channels;
however, attachment to non-DCC (Disconnect Chain Command)
block multiplexer subchannel or to selector channel is not
recommended because of reduced throughput considerations;
3274 Models 21A, 31A/B/D, and 41A/D attach to S/370, 3080,
and 3081 via selector, byte, or block multiplexer channels;
attachment to 4300 via byte or block multiplexers ® 3274 Models
21/31B controller attaches in non-SNA 3272-mode to same
processors and channels as 3274 Models 21 /31A 3274 Models
21/31/41D attach in non-SNA 3272-mode to virtual storage
versions of same processors and via same channels as Models
21/31A e remote host attachment via leased/dial-up facilities ®
Models 21C, 31C, and 41C attach to S/370 or 4300 processors
via 2701, 2703, 3704, 3705, or 3725 or via communications
adapter feature on 4321 or 4331; attaches to S/360 Models 115,
125, 135, and 138 via Integrated Communications Adapter (ICA);
attaches to S/360 Models 30, 40, 50, 65, 75, and 195 via 2701,
2703, 3704, or 3705 e ASCII/EBCDIC transmission code; all
attached terminals require same character set @ at least 1 display
terminal required with each controller.

3274 Model 21A e local SNA mode:
$874/$696 mo $14,200 prch

3274 Model 21B e local mode:

$72.00 maint

874/696 14,200 72.00
3274 Model 21C e remote BSC/SDLC:
613/488 9,990 55.50
3274 Model 21D e local mode for virtual storage:
874/696 14,220 79.50
3274 Model 31A e local SNA mode:
1,026/816 16,650 90.00
3274 Model 31C e remote BSC/SDLC:
764/608 12,420 73.50
3274 Model 31D e local mode for virtual storage:
1,026/816 16,650 97.50
3274 Model 41A e local SNA mode:
1,083/862 18,230 58.00
3274 Model 41C e remote BSC/SDLC:
820/653 13,840 40.00
3274 Model 41D e local mode for virtual storage:
1,083/862 18,230 58.00

3274 Model 21, 31 & 41 Series Control Field Upgrades e
field-installable model upgrader/changer.

3274 Upgrade @ Model 21A to 21B: $1,225.
3274 Upgrade o Model 21A to 21D: $1,130.
3274 Upgrade e Model 21A to 31A: $2,430.
3274 Upgrade @ Model 21A to 31D: $3,445.
3274 Upgrade @ Model 21B to 21A: $776.

3274 Upgrade e Model 21B to 21D: $655.

3274 Upgrade e Model 21B to 31A: $3,130.
3274 Upgrade e Model 21B to 31D: $3,020.
3274 Upgrade e Model 21C to 31C: $2,430.

MO: monthly charge for monthly rental (first figure) and
2-year lease (second figure), including maintenance. PRCH:
purchase price. MAINT: monthly maintenance charge for
prime-shift maintenance. NA: not applicable /available. NC:
no charge. RPQ: request price quotation. All prices are for
single units and are not discounted. Prices current as of May
1985.
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3274 Upgrade e Model 21D to 21A: $776.
3274 Upgrade e Model 21D to 21B: $748.
3274 Upgrade e Model 21D to 31A: $3,130.
3274 Upgrade e Model 21D to 31D: $2,430.
3274 Upgrade e Model 31A to 31D: $1,130.
3274 Upgrade e Model 31D to 31A: $776.
3274 Upgrade e Model 41A to 41D: $1,015.
3274 Upgrade e Model 41D to 41A: $695.

3274 Model 1, 21 & 31 Series ® some terminal configurations
and/or features and functions exceed the basic control storage
capacity of 3274 controller configuration; IBM provides detailed
tables equating memory requirements versus terminal
types/categories and features/functions offered e requires 1 or
more increments of Type C & D Extended Function Store (EFS)
memory (features 3622, 3623, 3625, 3627, and 3628), and/or
Type A terminal adapters (features 6901, 6902, and 6903).

6901 Type Al Adapter e terminals 9 to 16:

52/42 918 2.00
6902 Type A2 Adapter e terminals 17 to 24:

52/42 918 2.00
6903 Type A3 Adapter e terminals 25 to 32:

52/42 218 2.00
7802 Type Bl Adapter o terminals 1 to 4:

60/48 986 4.00
7803 Type B2 Adapter ® terminals 5 to 8:

52/42 831 2.50
7804 Type B3 Adapter e terminals 9 to 12:

52/42 831 2.50
7805 Type B4 Adapter e terminals 13 to 16:

52/42 831 2.50

3101 Integrated Diskette Drive Enhancement e installs
enhanced file required to use configuration support D:
100/75 1,620 14.00

3274 Control Unit—Models 51C & 6 1C e tabletop control unit
supporting up to 12 Category A and up to 4 Category B terminals
on the 51C; the 61C supports 16 Category A terminals ® 51C is
shipped with 8- Category A terminal capacity; 61C is shipped
with 16-terminal capacity ® 51C has 64K bytes of control storage;
61C has 192K bytes.

Remote host processor attachment is via communication facilities
to channel-connected transmission control units/adapters ® 3274
Model 51C controller communicates in BSC with S/360 Models
30, 40, 50, 65, 75, and 195, S/370 Models 115 to 195, 3030,
3081, and 4300 processors via (where applicable) 2701 Data
Adapter Unit, 2703 Transmission Control, or 3704/3705/3725
Communications Controller; with S/370 Models 115, 125, 135,
and 138 processors via Integrated Communications Adapter; and
with 4331 processors via Communications Adapter e 3274
Model 51C controller communicates in SNA/SDLC with S/370
Models 115 to 168, 3030, 3081, and 4300 processors via
3704/3705/3725, or with 4321 or 4331 processor via
Communications Adapter; and with 8100 processors via
data-link, or direct attach or data-link attach loop (cannot support
Category B terminal adapters) ® the 61C controller communicates
with §/370 or 4300 using SDLC via a 3704/3705, 3725, or
communications adapter on 4321 or 4331; BSC communication
and attachment same as 51C e both controllers operate at line
speeds of 1200 to 9600 bps in half-duplex mode over full-duplex
facilities; also operate in half-duplex mode at 9600/38.4K bps
over direct attach loop or 2400/4800/9600 bps over data-link
attached loop on 8100 e ASCII/EBCDIC transmission code; all
terminals require same character set.

Direct local connection without communication facilities or
modem is possible for 3274 Model 51C and 61C to 3704/3705/
3725 Communications Controller or 4321 and 4331
Communications Adapter attachment ® communication with

4331 also provided via direct- or data-link attached loop for 51C
and 61C e operation is at 1200 bps in BSC or SDLC.

3274 Model 51C e remote BSC/SDLC 8-Category A terminal
support:
282/228 4,888 3750

3274 Model 61C e remote BSC/SDLC 16-Category A terminal
support ® 192K bytes of control storage:
434/345 7,600

27.00

5101 Integrated Diskette Drive Enhancement e installs
enhanced file required for configuration support D:

87/74 1,830 13.00

5550 Power Expansion Unit @ required for supplying additional
power for terminals attached via Type B adapters:

16/14 341 1.80
7801 Type B Adapter e terminals 9 to 12 on 51C:
56/48 986 4.00

3276 Control Unit Display Stations

Tabletop control unit with integral display terminal supporting up
to 8-terminal clusters for remote processor attachment e 3276
Model 1 display-controller with 960-character buffer supports
3278 Model 1 displays, 3287 Models 1, 1C, 2, and 2C printers,
3289 Models 1 and 2 line printers and 3262 Model 13 line
printers ® 3276 Model 2 display-controller with 1920-character
buffer supports 3178, 3180 Model 1, 3278 Models 1 and 2
displays, 3179, 3279 Models 2A and 2B color displays, 3268
Model 2 printer, 5210 Models G1 and G2 printers, 3287 Models
1, 1C, 2, and 2C printers, 3289 Models 1 and 2 line printers and
3262 Model 13 line printers ® 3276 Model 2 display controller
support for S/3 applications only; accommodates 3180 Model 1,
3278 Model 2, 3287 Model 2 displays, 3287 Models 1 and 2
printers, 3268 Model 2 printers, and 3289 Models 1 and 2 line
printers ® 3276 Model 3 display-controller with 2560-character
buffer supports 3180 Model 1, 3278 Models 1, 2, and 3 displays,
3279 Models 2A, 2B, 3A, and 3B color displays, 3287 Models 1,
1C, 2, and 2C printers, 3289 Models 1 and 2 line printers, and
3262 Model 13 line printers @ 3276 Models 4, 11, 12, 13, and 14
display controllers support 3180 Model 1, 3278 Models 1, 2, 3,
and 4 displays, 3279 Models 2A, 2B, 3A, and 3B color displays,
3287 Models 1, 1C, 2, and 2C printers, 3268 Model 2 printer,
3289 Models 1 and 2 line printers, 3262 Model 13 line printers,
5210 Models G1 and G2 printers e basic display-controller
configuration supports integral display and has port for 1
?dditional terminal ® see Terminals section for display-oriented
eatures.

Remote host processor attachment is via communication facilities
to channel-connected transmission control units/adapters @ 3276
Models 1, 2, 3, and 4 display controllers communicate in BSC
with S/360, S/370, or 4300 processors via 2701 Data Adapter
Unit, 2703 Transmission Control, or 3704/3705/3725
Communications Controller; with S/370 Models 115, 125, 135,
or 138 via Integrated Communications Adapter; or with 4331 via
Communications Adapter feature @ 3276 Models 11, 12, 13, and
14, or Models 1, 2, 3, and 4 with BSC/SDLC switch display
controllers communicate in SDLC with S/370 or 4300 processors
via 3704/3705/3725, or with 4331 via Communications
Adapter feature @ 3276 Models 11, 12, 13, and 14 communicate
in SDLC with 8100 processors via data-link, or direct or data-link
attached loop; 3276 Models 1, 2, 3, and 4 with BSC/SDLC switch
communicate in SDLC with 8100 processors via data link @ 3276
Models 12, 13, and 14, or Models 2, 3, and 4 with BSC/SDLC
switch communicate in SDLC with 3790 Communication System
via SDLC data link in 1920-character modes ® 3276 Model 2
display controller communicates in BSC with S/3 Models 4, 10,
and 15 via BSC adapter, Models 8 and 12 via BSC or Integrated
Communications adapters, and with Model 15D via BSC adapter
or controller ® 3276 operates in half-duplex mode over
half-/full-duplex facilities at 1200 to 7200 bps using BSC, and
1200 to 9600 bps using SDLC e transmission code is EBCDIC or
ASCII: however, all attached terminals must employ same
character set.

Direct local connection without communication facilities or
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modem is possible for 3276 to 3704/3705/3725 Communi-
cations Controller on S/370, 3030, 3081, or 4300 processors, or
4331 Communications Adapter attachment ® operation is at 1200
bps using BSC or SDLC protocol.

3276 Model 1 e remote BSC with 960-character display buffer

(not in new production).

3276 Model 2 o remote BSC with 1920-character display buffer
(not in new production).

3276 Model 3 o remote BSC with 2560-character display buffer:
$306/$243 mo . $5,680 prch  $36.00 maint

3276 Model 4 e remote BSC with 3440-character display buffer:
318/254 5,830 36.50

3276 Model 11 e remote SDLC with 960-character display
buffer (not in new production).

ng'fzs Model 12 e remote SDLC with 1920-character display
uffer:
301/240

5,838 31.00

32{?6 Model 13 e remote SDLC with 2560-character display
uffer:
306/243

5,680 31.50

32{(16 Model 14 e remote SDLC with 3440-character display
uffer:
318/238

5,830 32.00

3276 Control Unit Display Station Upgrades e ficld-installable
model upgrades for 3276 display controllers are available on
purchase-only basis with no additional installation charges.

3276 Upgrade e Model 1 to 2: $1,0085.

3276 Upgrade e Model 1 to 3: $1,035.

3276 Upgrade ® Model 1 to 4, 2 to 4, 3 to 4: $1,060.

3276 Upgrade @ Model 1 to 11, 2 t0 12, 3t0 13, 4 to 14: $823.
3276 Upgrade e Model 1 to 12, 2 to 13, 3 to 14: $1,305.
3276 Upgrade e Model 1 to 13, 2 to 14: $1,360.

3276 Upgrade @ Model 1 to 14: $1,420.

3276 Upgrade e Model 11 to 12: $569.

3276 Upgrade @ Model 11 to 13, 12 to 13: $605.

3276 Upgrade e Model 11 to 14, 12 to 14, 13 to 14: $660.

1067 APL/Text Control e provides for APL/Text or Text Print
for terminals attached to 3276; field-installable option requires
Extended Function Base (feature 1068) and APL/Text (feature
1120):

47/38

980 1.00

1068 Extended Function Base e provides for addition of
APL/Text Control (feature 1067), and for attachment of 3279
color displays to 3276:

6/5

190 1.00

1950 Color Display Attachment e allows attachment of 3179
and 3279 color displays; field-installable option requires
Extended Function Base (feature 1068) and APL/Text Control
(feature 1067); cannot be employed with SDLC/BSC switch:

40/32 758 0.50

Terminal Adapters ® provide for attachment of 3270-type
terminals to 3276 display controller.

3255 Adapter No 1 e for terminals 2 and 3:

23/189 530 1.50
3256 Adapter No 2 e for terminals 4 and 5:

23/19 589 1.50
3257 Adapter No 3 e for terminals 7 and 8:

23/19 530 1.50

O I/0 Channels
3270-To-Processor Local Attachment

Local host-processor attachment is via selector, byte multiplexer,
or block multiplexer channel on the S/370 models and via byte
multiplexer or block multiplexer channels on 3030, 3081, and
4341 processors, with 3270 control unit attached to 1 of 8
positions on channel interface (note that IBM does not
recommend non-DDC subchannel attachment to block
multiplexer channel or to selector channel because of less than
maximum throughput considerations) @ the 3270 can locally
attach to a display adapter or the byte multiplexer on the 4331 e
channel provides 3270 control unit with display/print data, and
with control instructions needed to operate attached terminal
devices ® terminal buffers store data forwarded via control unit for
display/print or modification @ local-attached 3270 control units
may be positioned no more than 200 feet from processor channel
e all 3274 Models control units except the "C" models are used
for local attachment (see 3270 Controllers section for other
particulars).

Local-type attachment via direct connection to 8100 data loop, or
via S/3 communications channels is also employed for certain
3270 configurations employing remote-type control units or
standalone displays. (See 3270 Communications section for other
particulars.)

Remote host processor attachment is via communication facilities
to channel-connected transmission control units/adapters;
however, certain remote 3270 control units can communicate via
communication controllers or adapters without recourse to
modem or communication facilities in a direct-connect mode (see
3270 Controllers and Communications sections for other
particulars).

3270-To-Terminal Device Attachment

The 3274 attaches Category B terminals via direct cable
connection at distances up to 2,000 feet from terminal adapter
3276 controllers also attach terminals at distances up to 2,000
feet; 3274 Category A terminals can be located up to 4,900 feet
from controller @ 3287 Models 1 and 2 printers can be positioned
up to 2,000 feet from controller; 3287 Models 1C and 2C and
3289 printers allow distances up to 4,900 feet (see Controllers
section for other details) @ terminals connected to 3299 terminal
multiplexer can be located up to 4,920 feet from the mux; the
3299 can be located up to 4,920 feet from the 3274 controller
(see Terminal Multiplexer for details).

O Communications

The 3270 display system communicates with a remote processor
via half-duplex data transmission on a single point-to-point,
half-/full-duplex or multipoint full-duplex facility in BSC and/or
SDLC protocol e dedicated (leased) private line facilities can be
employed with any 3270 control unit e switched (dial) public
telephone facilities can also be employed with 3274-51C and
61C, and 3276-11, 12, 13, and 14 models @ IBM or independent
vendor-supplied modems can be employed. 3274-31C, -41C,
-51C, and -61C available in customized versions permitting
interface to X.25 networks.

All remote 3270 models communicate with S/360, S/370
(including 3030 and 3081), or 4300 processors by transmlttmg to
a channel-attached 2701, 2703, 3704, 3705, or 3725
communication or front end; they can also transmit to integrated
adapters on the S/370 Mode]s 115, 125, 135, and 138 or on the
4331 (1601 ICA). Specific hosts are detailed in discussions
describing each model (see 3270 Controllers section for other
particulars); only 1 remote host processor may be attached to a
3270. 3270-type display, printer and line printer terminals cannot
remotely attach to 3270 control units via transmission line
facilities (see 3270 Controllers and I/O Channels sections for
other particulars on terminal attachment).

3274 Control Unit Communications
Models 21C, 31C, and 41C communicate in BSC or SDLC

protocol over dedicated lines at 2000/2400/4800/7200/9600-
bps rates @ Models 51C and 61C communicate in BSC or SDLC
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on dedicated lines at 1200/2000/2400/4800/7200/9600-bps
rates, and on switched lines at 1200/2000/2400/4800 bps e
remaining 3274 controller models local attach only (see 3270
Controllers section for other particulars).

Adapters & Interfaces @ various communication adapters or
interfaces are employed for data transmission applications on
3274 Model "C" controllers @ 3701 External Modem Interface
provides EIA cable and interface logic for attachment of IBM or
equivalent modems e Digital Data Service (DDS) adapters support
BSC/SDLC transmission at 2400/4800/9600 bps over AT&T
Dataphone Data Service (DDS) facilities; 5650 DDS adapter
supports point-to-point communication, and 5651 DDS supports
multipoint communication @ 1 Common Communications
Adapter is required on 3274 Model 51C and 61C to handle
BSC/SDLC transmission control protocols, and to support other
communication adapters or interfaces; 6302 Common
Communications Adapter supports communication of up to 9600
bps through IBM or equivalent modems that provide clocking, or
through DDS adapters @ CCITT V.35 interface adapter provides
clocking up to 56K bps; BSC not supported at speeds above 9600
bps e offered with Models 21C, 31C, 41C, 51C, and 61C e X.21
adapter for SDLC data transmission at speeds of 2400/4800/
9600 or 48K bps on dedicated facilities; offered with Models 21C,
31C, 41C, 51C, and 61C e X.25 support function selectable
during customization of Models 31C, 41C, 51C, and 61C; allows
attachment to X.25 PDN at speeds to 9600 bps.

1550 CCITT V.35 Interface:

$22/$18 mo $525 prch $1.50 maint

3701 External Modem Interface e for EIA cabling and logic
(included with Models 21C, 31C, and 41C):

16/14 337 3.00
5650 DDS e point-to-point adapter:

36/29 840 1.50
5651 DDS e multipoint adapter:

36/29 840 1.50
5655 X.21 Adapter e nonswitched networks:

33/27 800 1.50
5656 X.21 Adapter e switched networks:

41/33 800 2.00

X.25 Interface Support e customized function for 3274 Models
31C, 41C, 51C, and 61C e requires Configuration Support D
Release 62, 256K bytes of control storage (features 3660), and
one of the following interfaces: 3701, 5655, or 1550:

NA/NA NA NA

6302 Common Communications ® BSC/SDLC 9600-bps adapter
(included with Models 21C, 31C, and 41C):

14/12 365 2.00

6303 High Performance Communications Adapter ® required on
41C and 61C for attaching to communications facilities at speeds
up to 9600 bps; BSC/SDLC operation:

58/46 1,010 8.50
4850 Loop Adapter o for 8100 system operations:
42/34 797 3.00

3680 Encrypt/Decrypt Communications Security e provides
Federal Data Encryption Standard 56-bit key variable algorithm
capability for 3274 21C, 31C, 41C, 51C, and 61C transmission
over unprotected lines to processors employing ACF/VTAM
Encrypt/Decrypt Program 5735-RC2 and Programmed
Cryptographic Facility Program Product 5740-XY5:

85/68 1,780 200

6101 Response Time Monitor @ measures and records transaction
time between an inbound host attention (AID) and user-defined
transaction end:

NA/NA 595 NA

Particulars on external IBM modems that may be employed with
3274 controllers are discussed at the end of this section.

3276 Control Unit Display Station Communications

Models 1, 2, 3, and 4 communicate in BSC over dedicated lines at
1200/2000/2400/4800/7200 bps; with 6315 SDLC/BSC
switch installed, the Models 1, 2, 3, and 4 can also communicate
over dedicated lines in SDLC at 1200/2000/2400/4800/7200/
9600 bps e Models 11,12, 13, and 14 communicate in SDLC over
dedicated lines at 1200/2000/2400/4800/7200/9600 bps,
and on switched public lines at 1200/2000/2400/4800 bps e
3276 must be equipped with Common Communications feature,
and either External Modem Interface, DDS Adapter or Integrated
Modem for remote communication interfacing e 4850 Loop
Adapter is employed for data link or direct attachment to 8100.

3701 External Modem Interface e for EIA cabling and logic:

$16/$14 mo $337 prch $3.00 maint
5650 DDS e point-to-point adapter:
36/29 840 1.50
5651 DDS e multipoint adapter:
36/29 840 1.50

5655 X.21 Adapter/Dedicated Networks e provides interface and
cable for attaching Models 11, 12, 13, and 14 to X.21 dedicated
DCE e SDLC at 2400/4800/9600 bps:

32/26 800 1.50

5656 X.21 Adapter/Switched Networks e provides interface and

cable for attaching Models 11, 12, 13, and 14 to switched

networks at speeds of 2400/4800/9600 bps:
40/33 884

2.00

6301 Common Communications ® 1200-bps adapter:
24/20 489 250

6302 Common Communications ® BSC/SDLC 9600-bps adapter:
23/11 543 250

6315 SDLC/BSC Switch e for Models 1, 2, 3, and 4; mutually
exclusive with 1068 Extended Function Base:

32/26 682 3.00
5500 1200-bps Integrated Modem e dedicated:

29/24 535 5.50
5501 1200-bps Integrated Modem e switched; auto-answer:

39/32 714 2.50

5502 1200-bps Integrated Modem e switched; manual answer:
29/24 535 3.00

5507 1200-bps Integrated Modem e dedicated; manual-answer

dial backup:

43/38 766 8.80

5508 1200-bps Integrated Modem e dedicated with auto-answer
dial backup:

47/38 885 3.00

4850 Loop Adapter @ for 8100 system operations with Models 11,
12, 13, and 14:

42/34 797 3.00

3680 Encrypt/Decrypt Communications Security e provides
Federal Data Encryption Standard 56-bit key variable algorithm
capability for 3276 Models 11, 12, 13, and 14 transmissions over
unprotected lines to processors employing ACF/VTAM
Encrypt/Decrypt Program 5735-RC2 and Programmed
Cryptographic Facility Program Product 5740-XY5:

85/68 1,600 200

External Modems

External IBM or equivalent modem can be employed for
3270-to-processor remote communication over transmission
facilities ® external modem attaches to 3270 via 3701 External
Modem Interface and 6301 clocked 1200-bps or 6302/6303
nonclocked 9600-bps Common Communications Adapter on
3274 and 3276 control units.

3701 External Modem Interface e for EIA cabling and logic:
$16/$14 mo $337 prch $3.00 maint
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6301 Common Communications @ 1200 bps clocked:
23/20 843 2.80

6302 Common Communications @ 9600 bps nonclocked:
14/12 365 2.00

6303 Common Communications @ 9600 bps nonclocked for Type
B terminal adapter on 3274 Model 51C:

58/46 1,010 8.80

3863 Modem e 2400 bps with 1200-bps half-speed backup and
automatic remote speed selection ® Model 1 operates in
half-/full-duplex mode over unconditioned 4-wire, dedicated
tull-duplex point-to-point or multipoint lines @ Model 2 operates in
half-duplex mode over 2-wire switched facilities ® auto-answer is
standard on Model 2 and available on Model 1 via 4-wire SNBU
option @ Model 1 can be equipped with Fan Out feature that
allows modem attachment to up to 3 terminals or controllers (only
1 may transmit at a given time), and with 4-Wire Switched
Network Backup (SNBU) feature for auto-answer dial backup.

3863 Model 1 e 2400-/1200-bps dedicated modem:

102/87 2,685 . 13.00
3863 Model 2 e 2400-/1200-bps switched modem:
110/94 2,935 15.50
3901 Fan Out e 3-terminal attachment for Model 1:
34/29 804 2.00
7953 SNBU e auto-answer dial backup for Model 1:
54/46 1,180 10.00

3863 Model 1 modem can be employed with any 3274 or 3276
remote controller ® 3863 Model 2 may only be applied in primary
switched line environments with 3274 Model 51C and 3276
Models 11, 12, 13, and 14 controllers.

3864 Modem e 4800 bps with 2400-bps half-speed backup and
automatic remote speed selection ® Model 1 operates in
half-/full-duplex mode over unconditioned 4-wire, dedicated
full-duplex point-to-point or multipoint lines ® Model 2 operates in
half-duplex mode over 2-wire switched facilities ® auto-answer is
standard on Model 2 and available on Model 1 via 4-wire SNBU
option ® Model 1 can be equipped with Fan Out feature that
allows modem attachment to up to 3 terminals or controllers (only
1 can transmit at a given time), and with 4-wire Switched Network
Backup (SNBU) feature for auto-answer switched backup
capabilities.

3864 Model 1 e 4800-/2400-bps dedicated modem:

176/150 3,715 21.00
3864 Model 2 e 4800-/2400-bps switched modem:
188/160 3,928 22.00
3901 Fan Out e 3-terminal attachment for Model 1:
34/29 804 2.00
7953 SNBU e auto-answer dial backup for Model 1:
54/46 1,180 10.00

3864 Model 1 modem can be employed with any 3274 or 3276
remote controller ® 3864 Model 2 can only be applied in primary
switched line environments with 3274 Model 51C and 3276
Models 11, 12, 13, and 14 controllers.

3865 Modem e 9600 bps with 4800-bps half-speed backup and
automatic remote speed selection @ Model 1 operates in
point-to-point mode and Model 2 in multipoint mode in
half-/full-duplex over full-duplex unconditioned 4-wire
dedicated lines ® both models can be equipped with Fan Out for
attachment to up to 3 terminals or controllers (only 1 may transmit
at a given time), and with 4-wire Switched Network Backup
(SNBU) for auto-answer switched backup capabilities ® Model 1
may also be equipped with Data Multiplexer feature for
subchannel operation at 9600, 4800/4800, 4800/2400/2400,
or 2400/2400/2400/2400 bps at full-speed, or 4800 or
2400/2400 at half-speed operation.

3865 Model 1 e 9600-/4800-bps point-to-point modem:
282/240 5,888 30.50

3865 Model 2 e 9600-/4800-bps multipoint modem:

282/240 5,885 30.80
3901 Fan Out e 3-terminal attachment:
34/29 804 2.00
7953 SNBU e auto-answer dial backup:
54/46 1,180 10.00
3260 Data Multiplexer @ subchannels for Model 1:
47/40 1,075 4.00

3865 modem may be employed with 3274 and 3276 remote
controllers.

3868 Modem o rackmounted versions of the 3863, 3864, and
3865 modem family inserted in a 3866 multimodem enclosure ®
9600/4800/2400-bps half- or full-duplex modems with
half-speed backup and automatic remote-speed selection e
Model 1 (equivalent to 3863-1) operates over a 4-wire dedicated
facility in a point-to-point or multipoint arrangement at speeds of
2400/1200 bps ® Model 2 (equivalent to 3864-1) operates over a
4-wire dedicated facility in a point-to-point or multipoint
arrangement at speeds of 4800/2400 bps ® Model 3 (equivalent
to 3865-1) operates over a 4-wire dedicated facility in a
point-to-point arrangement only at speeds of 9600/4800 bps e
Model 4 (equivalent to 3865-2) is identical to Model 3, except
operates in multipoint arrangement.

3868 Model 1 e 2400-/1200-bps point-to-point or multipoint
modem:
102/NA 2,550 12.00

3868 Model 2 o 4800-/2400-bps point-to-point or multipoint
modem:

165/NA 3,340 12.50

3868 Model 3 e 9600-/4800-bps point-to-point modem:
263/NA 5,000 13.50

3868 Model 4 e 9800-/4800-bps multipoint modem:
263/NA 5,000 13.50

3872 Modem e 2400 bps with 1200-bps half-speed backup for
operation in half-duplex mode over 2-/4-wire multipoint lines
point-to-point, multipoint tributary, switched network, switched
network backup, 3-terminal Fan Out attachment, auto-call
originate and alternate voice features are available as
field-installable options e separate modem add-on sharing the
same power supply and cabinet is also possible, but precludes
Fan Out, auto-call, and dial backup.

3872 e 2400-/1200-bps multipoint modem:

153/NA 2,975 19.00
1051/1052 e first/second modem; alternate voice:
25/NA 525 0.50
1091 Auto-Call Originate e for auto-call terminals:
56/NA 1,050 7.50
3901 Fan Out e 3-terminal attachment:
36/NA 701 1.00
5101/5102 e first/second modem; multipoint tributary:
23/NA 490 3.00
6101/6102 e first/second modem; point-to-point:
9/NA 244 1.80
6302 e second modem:
134/NA 2,445 13.00
7941/7942 e first/second modem; switched network:
25/NA 525 7.00
7951 e switched network backup:
14/NA 349 3.00
7952 e switched network backup with auto-answer:
25/NA 528 3.00

3872 modem can be employed in dedicated mode with 3274 and
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3276 remote controllers and in primary switched line
environments with 3274 Model 51C and 3276 Models 11, 12, 13,
and 14 controllers.

Terminal Multiplexer

The 3299 Terminal Multiplexer connects Category A terminals to
any 3274 Control Unit, except a 51C. The multiplexer reduces
coaxial cable requirements by combining up to 8 terminals on a
single coaxial cable connected to a 3274 Control Unit. Up to four
3299s can be attached to any controller except the 61C, which is
limited to 2. The 3299 can be located up to 4,920 feet from 3274;
each terminal can be located up to 4,920 feet from the
multiplexer. Terminals connected in this fashion can be located

up to 9,840 feet from the 3274 Control Unit. -

3299 Terminal Multiplexer e time-division multiplexer (TDM)
accommodates 8 Category A terminals and connects to 3274
controller:

NA/NA mo

$1,175 prch .~ NA maint

O Workstations/Terminals

IBM supports the 3270 with an extensive line of monocromatic
and color terminals plus a gas plasma information panel. In
addition, IBM offers personal computer attachment either via a
standalone 3270 Personal Computer or a personal computer
retrofitted to a 3278-2 workstation. Customers with Model 6580
Displaywriters can also attach these units to the 3274 controller
(see Distributed Configurations).

The monocromatic products consist of Models 3178, 3180, 3277,
3278 workstations; Models 3179 and 3279 are color terminals.

'He 3290 Information Panel is a gas plasma terminal, somewhat
of a misnomer since it does have a keyboard and allows
host-processor interaction.

As with the controllers, there is a considerable duplication among
the terminal lines. For example, the 3178, 3277, and 3278-2
duplicate each other in number of characters displayed and
editing/formatting facilities. The 3180 Model 1 provides the base
functions of the 3278 Models 2 through 5. In addition, the 3179
color terminal is functionally equivalent to the 3279 Models S2A
and S2B. We expect the older models to be discontinued in the
near future. The only exception might be the 3277. That product
is one of the few Category B devices still available and needed to
support the older 3271/3272/3274 controllers.

The 3179 and 3180 offer facilities not available on the products
they replace. For example, the 3180 Model 1 has a 7680-
character buffer which allows the operator to vertically scroll
data. Both also support a keyboard definition utility whereby the
internal keyboard tables can be modified to conform with
modifications made to the keyboards to accommodate
user-specific applications. Any combination of 4 standard and
modified keyboard layouts can be defined in this manner for each
3274 control unit. For those planning to use these unique
functions, IBM requires the 3274 to have Configuration Support D
Release Level 63 Microcode. There is no charge for this upgrade.

The 3180 contains a number of unique features itself. For
example, by invoking the record/playback function, a series of
up to 96 keystrokes can be saved via the record key, and recalled
and displayed on command. This saved data is retained when
power is switched off. The 3180 also allows the operator to select
dual or monocase characters from the keyboard, providing the
capability to display uppercase alphanumeric characters only for
3277 compatibility. A notable feature of the 3180 Model 1 is the
local print facility. With it the operator can initiate a local
display-to-printer copy without host intervention when the
terminal is attached to a 3274/3276 controller.

The 3180 Model 1 is unique to anything in the 3270 line in that it
allows users to select the number of displayable characters and
their formats. Essentially, Model 1 provides the base functions of
the 3278-2 through 5 and undoubtedly replaces those terminals.

For its 3179 and 3180 terminals, IBM's maintenance plans

include Customer Carry-In Repair, Customer Carry-In Exchange,

Customer On-Site Exchange, and IBM On-Site Exchange. This

zleporlt )uses the IBM On-Site Exchange (see Terms & Support for
etails).

Display images on 3270 may be unformatted with no defined
fields, or formatted with program-defined fields and field
attributes. Formatted fields may be protected from operator
modification, or may be unprotected and allow operator data
input or modification via keyboard. 3270 field attribute
capabilities include alphanumeric or numeric-only input;
character display/nondisplay; blink, intensity, reverse video or.
underscore highlighting; color highlighting and display (3179
and 3279 only); selector light pen field detect/nondetect; tab to
next unprotected field; and program-tab write to successive
unprotected fields. 3270 functional controls include Write, Write
Structured, Erase All (clear), Erase Unprotected (clear input),
Read and Read Modified commands; host or operator-initiated
Local Copy (print); and host-initiated Copy (data transfer) between
terminals on same cluster.

The 3278 terminal can be field upgraded to connect an IBM 5150
personal computer via a personal computer adapter (feature
5315 or 5316). The upgraded terminal supports most
DOS1.1-based personal computer programs, including APA (All
Points Addressable) graphics; 16 levels of color intensity when
used with the personal computer color graphics adapter;
user-definable character sets; character attributes; and business
graphics.

The personal computer (feature 8501206) attaches to a 3278 via
a 5-foot cable; connections are made to the display adapter and
cable distribution box; the keyboard attaches to the cable
distribution box using existing keyboard cable. After installation,
the 3278 operates in switch-selectable host compute and
personal compute modes. In host compute mode, the 3278
operates as it did prior to the upgrade, except that data transfer is
now supported if a 3274 controller is used. Data is transferred
bidirectionally between the 3274 via 3278 to the program
running in the personal computer. Data flow between the host and
3274 employs a new structured field type of 3270 data stream.
Typical data transfers are screen capture and file transter. Screen
capture transfers data displayed on a 3278 screen to the personal
computer's printer or diskette in ASCII code. File transfer requires
both personal computer and host sample applications; VM/SP
(CMS) or TSO controls the operation.

In personal computer mode, the image displayed on the 3278
screen is received from the personal computer adapter.
Keystrokes are directed to the personal computer program. Users
can write BASIC programs, run VisiCalc, or process any data in
personal computer storage.

In addition to the personal computer attachment, IBM offers a
standalone 3270 PC which can be used with 3274 controllers.
The 3270 PC handles up to 4 concurrent sessions, and also
emulates the IBM 3178, 3278 (except 2 or 5) or the 3279 (except
Model 2C). For details, see report 950-1048-3271.

3178 Display Station

Configuration e cluster display employed with 3274/3276
control unit ® modular (detached) typewriter-/data entry-style
keyboards.

Display e 12-inch diagonal e 7x14 dot matrix @ 1920-character,
24-line x 80-character format ® 94 EBCDIC or ASCII character
set o blink and nonblink underscore and block cursor.

Edit & Format Features ® auto-repeat keyboard ¢ 10
programmable function keys on data entry keyboard; 24 on
typewriter-style keyboard e cursor up, down, left, right pad; home,
new line, tab, backtab, backspace key functions e cursor address
write ® erase to EOF; clear input, clear e character insert and
delete ® protected and numeric-only fields e selector light pen
field select @ blink, intensity, reverse video, underscore,
nondisplay attributes.

Communications @ via controller—see 3270 Communications
for details.

Peripherals ® mag card slot reader or mag hand scanner o
cluster printers via controller. .

Model C10 e 1920-character display; 75-key, data entry
keyboard:

NA/NA mo $1,660 prch  $14.00 maint
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Model C20 e 1920-character display; 87-key, typewriter-style
keyboard:
NA/NA 1,720 14.00

Model C3 e 1920-character display; 87-key typewriter keyboard
with numeric keypad e cannot attach to 4321 processor:
NA/NA 1,720 14.00

Model C4 o 1920-character display; 87-key typewriter keyboard
with 49 alphanumeric keys, 26 control keys, and a block 12
numeric key (O to 9 plus decimal and tab) in lower and upper
shifts, and program function keys 13 through 24 shiftable:
NA/NA 1,720 14.00

3179 Color Display Station

Configuration e cluster display employed with 3274/3276
control units ® modular (detached) 87- or 122-key, typewriter-
style keyboard standard; typewriter/APL, typewriter/text, data
entry, and data entry keypunch keyboards optional.

Display e 14-inch diagonal tilt and swivel screen o 7x9 matrix o
1920-character 24-line x 80-character format, plus 25th status
line e 96 EBCDIC or ASCII; 222 EBCDIC/APL e custom
character sets @ 7-color presentation (white, red, blue, green, pink,
yellow, and turquoise) ® blink and nonblink block and underscore
cursor.

Edit & Format Features e auto-repeat keyboard e 10, 12, or 24
user-function keys @ cursor up, down, left, right, home, new line,
tab, backtab, backspace key functions e cursor address write o
erase to EQOF; clear input, clear o character insert and delete o
protected and numeric-only fields @ light pen field select ® 7-color
blink, intensity, reverse video, underscore, nondisplay attributes ®
vertical scrolling.

Communications e via controller—see 3270 Communications
section for particulars.

Peripherals e cluster printers via controller.

Keyboards o 87- or 122-key, typewriter-type EBCDIC/ASCII o
24 program function keys e low profile, 6, 12, or 18 degrees of
inclination e standard on 3179.

Model 1 o 7-color, 1920-character display station:
NA/NA mo $2,295 prch  $11.25 maint

3180 Display Stations

Configuration e cluster display utilized with 3274 or 3276
control units e 75-key, data entry-style keyboard (Model 120);
87-key, typewriter-style keyboard with 81 specific APL
characters and 24 program function keys (Model 130) o
7680-character screen buffer.

Display e 15-inch diagonal tilt and swivel ® 7x9 matrix e
3564-character 27-line x 80-character format; 3440-character,
43-line x 80-character format; 2560-character, 32-line x
80-character format; 1920-character, 24-line x 80-character
format ® extra status indicator line @ 96 EBCDIC or ASCIIL; 222
EBCDIC/APL; custom character sets e blink and non-blink
underscore and block cursor.

Edit & Format Features @ auto-repeat keyboard e 10, 12, or 24
user-function keys ® cursor up, down, left, right pad; home, new
line, tab, backtab, backspace, key functions ® cursor address write

o erase to EOF; clear input, clear ® character insert and delete o

protected and numeric-only fields e selector light pen field select
e blink, intensity, reverse video, underscore, nondisplay attributes
o vertical scrolling of 4 pages via 7680-character screen buffer.

Communications e via controller—see 3270 Communications
section for particulars.

Peripherals ® mag card slot reader or mag hand scanner e
cluster printers via controller.

Keyboards e 75-key, data entry-style keyboard standard on
Models 120; 87-key typewriter-style keyboard with 81 APL
characters and 24 program function keys standard on Model 130.

3180-120 e 3564/3440/2560/1920-character display formats
e data entry-style keyboard:

NA/NA mo $2,295 prech ~ $12.33 maint

3180-130 e 3564/3440/2560/1920-character display format
o typewriter-style keyboard with 81 specific APL characters:
NA/NA 2,295 12.33

3276 Control Unit Display Stations

Configuration e (not in new production) e standalone display
with cluster control capability for 7 additional terminals (see 3270
Controllers section for other particulars on terminal attachments)
@ Models 1, 2, 3, and 4 are BSC or switch-selectable SDLC/BSC
with optional features; Models 11, 12, 13, and 14 are SDLC e
attaches to S/360, S/370, 4300, 8100, 3790, and S/3 (see 3270
Controllers section for other particulars) @ modular (detached)
typewriter, typewriter/APL, typewriter/text, or data entry
keyboards.

Display e 14-inch diagonal © 7x9 matrix; 7x8 for Models 4 and
14 o 3440-character, 43-line x 80-character format (Models 4 and
14); 2560-character, 32-line x 80-character format (Models 3 and
13); 1920-character, 24-line x 80-character format (Models 2 and
12); 960-character, 12-line x 80-character format (Models 1 and
11); all have extra status indicator line e 96 EBCDIC or ASCII; 222
APL/EBCDIC character sets e blink or nonblink underscore or
block cursor modes.

Edit & Format Features o auto-repeat keyboards o 10, 12, or 24
(12 + 12 shift) user-function keys e cursor up, down, left, right pad;
home, new line, tab, backtab, backspace key functions e cursor
address write @ erase to EOF; clear input, clear o character insert
and delete o protected and numeric-only fields o light pen field
select o intensity, nondisplay attributes.

Communications @ see 3270 Communications section for
particulars.

Peripherals o mag card slot reader o up to 7 additional
display/printer terminals (see 3270 Controllers Workstation/
Terminals and Printers sections for other particulars).

Iél(seglgaoards o 4621, 4622, 4623, 4624, 4626, 4627, 4628, and

3276 Model 1 o remote BSC with 960-character display (not in

new production).

3276 Model 2 o remote BSC with 1920-character display (not in
new production).

3276 Model 3 o remote BSC with 2560-character display:
.$306/%$243 mo  $5,680 prch  $36.00 maint

3276 Model 4 o remote BSC with 3440-character display:
318/254 5,830 36.50

3276 Model 11 o remote SDLC with 960-character display:
294/234 5,380 30.50

3276 Model 12 o remote SDLC with 1920-character display:
301/240 5,635 31.00

3276 Model 13 o remote SDLC with 2560-character display:
306/243 5,680 31.50

3276 Model 14 o remote SDLC with 3440-character display:
318/254 5,830 32.00

1067 APL/Text e for display of 222-character APL/text set:
45/38 950 1.00

3620 Extended Character Set Adapter e for APL/text feature:
24/21 644 3.00

4999 Mag Reader Control @ mag slot card reader for sign-on and
credit card-type, numeric input applications:

15/13 379 3.50

1009 Address Keylock e for limiting access to setup and
transmission control switches:
NA/NA 56 NC

6360 Selector Light Pen Field Select @ for Models 3, 4, 13, and 14
and for Models 1, 2, 11, and 12:
21/17 548

0.50
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3277 Display Stations

Configuration e cluster display employed with 3274 control
units @ modular (detached) typewriter, typewriter/APL,
typewriter/text, console, data entry, and data entry keypunch
keyboards.

Display e 14-inch diagonal @ 7x9 matrix @ 1920-character,
24-line x 80-character format e 64 EBCDIC or ASCII; 204
EBCDIC/APL (Model 2) character sets ® underscore cursor.

Edit & Format Features ® 12 user-function keys e cursor up,
down, left, right pad; new line, tab/skip, backtab, backspace key
functions e cursor address write ® erase to EOF; clear input, clear
o character insert and delete @ protected and numeric-only fields
e light pen field select e intensity, nondisplay attributes.

Communications e via controller—see 3270 Communications
section for features.

Peripherals ® mag slot ID card reader e cluster printers via
controller.

Keyboards e 4630, 4631, 4632, 4633, 4634, 4635, 4636, 4637,
4638, and 4639.
3277 Model 2 e 1920-character display station:

$177/$142 mo  $1,905 prch  $23.00 maint

1066 Data Analysis-APL e for dual-case EBCDIC and APL sets,
TN print train character (Model 2 on 3271/3272 controllers):
42/34 300 1.50

4600 Operator ID Mag Card Reader @ for sign-on and credit
card-type, numeric input applications:
20/16

260 4.00

6340 Security Keylock e for locking terminal and preventing
unauthorized system access:
NA/NA 35 NC

1090 Audible Alarm e for program-controlled operator alert or for
EOS next-to-last character condition alert:

5/4 87 1.50
6350 Selector Light Pen field select:
40/33 434 2.00

3278 Display Stations

Configuration e (not in new production as of November 1984) e
cluster display employed with 3274 and 3276 control units e
modular (detached) typewriter, typewriter/ APL, typewriter/text,
data edntry, and data entry keypunch keyboards e intelligent
upgrade.

Display ® 14-inch diagonal e 7x9 matrix; 7x9 matrix for Models 4
and 5 e 3564-character, 27-line x 132-character format (Model
5); 3440-character, 43-line x 80-character format (Model 4);
2560-character, 32-line x 80-character format (Model 3);
1920-character, 24-line x 80-character format (Model 2);
960-character, 12-line x 80-character format (Model 1); all have
extra status indicator line e 96 EBCDIC or ASCII; 222
EBCDIC/APL; up to 6 190-character custom character sets ®
blink and nonblink underscore and block cursor.

Edit & Format Features ® auto-repeat keyboard e 10, 12, or 24
(12 + 12 shift) user-function keys @ cursor up, down, left, right pad;
home, new line, tab, backtab, backspace key functions e cursor
address write @ erase to EOF; clear input, clear e character insert
and delete @ protected and numeric-only fields e selector light
pen field select e blink, intensity, reverse video, underscore,
nondisplay attributes.

Communications e via controller—see 3270 Communications
section for particulars.

Peripherals e mag card slot reader or mag hand scanner e
cluster printers via controller.

Keyboards e 4621, 4622, 4623, 4624, 4626, 4627, 4628, 4629,
4640, 4651, and 4652.

3278 Model 2 e 1920-character display station:
$102/$82 mo $1,965 prch  $10.00 maint

3278 Model 3 o 2560-character display station:

123/99 2,145 10.50
3278 Model 4 o 3440-character display station:

126/101 2,255 12.50
3278 Model 5 e 3564-character display station:

148/118 2,575 1250

3278 Display Station Upgrades e field-installable model
upgrades/changes are available for 3278 Models 1, 2, 3, and 4
on a purchase only basis with no additional installation charge.

3278 Upgrade @ Model 1 to 2: $513.

3278 Upgrade @ Model 1 to 3, 2 to 3: $517.

3278 Upgrade @ Model 1 to 4, 2 to 4, 3 to 4: $564.
3278 Upgrade @ Model 1 to 5, 2 to 5, 3 to 5: $982.

5315/5316 Personal Computer Adapter e attaches IBM personal
computer to 3278 Models 2, 3, 4, and 5:
RPQ/RPQ RPQ NC

5150 Personal Computer ® color/graphics monitor adapter or
monochrome display and printer adapter ® 5.25-inch diskette
drive and adapter @ 64K-byte memory e DOS1.1 operating
system:

NA/NA 1,355 NA
3620 Character Set Extension:
26/22 580 2.50

5790 Programmed Symbols e provides storage for accessing six
190-symbol sets with customer-definable shapes and codes e
symbol sets loaded under program control e available for 3278-2
through -4 attached to 3274 having PS Control and Structured
Field and Attribute Processing options e requires 3620:

34/29 853 3.50

4999 Mag Card Reader Control e required for interfacing mag
scanner or slot reader:

15/13 341 3.80

6340 Security Keylock e for locking terminal and preventing
unauthorized system access:
NA/NA 35 NC

6360 Sélector Light Pen Field Select o for Models 3, 4, and 5, and
Models 1 and 2:

21/18
3279 Color Display Stations

Configuration e color cluster display station employed with 3274
and 3276 control units @ modular (detached) typewriter,
typewriter/ APL, typewriter/text, data entry, and data entry
keypunch keyboards.

Display e l14-inch diagonal e 7x9 matrix e 2560-character,
32-line x 80-character format (Model S3G); 1920-character,
24-line x 80-character format (Models S2A and B); all have extra
status indicator line @ 96 EBCDIC or ASCII; 222 EBCDIC/ APL; up
to six 190-character custom character sets ® 4-color presentation
(white, red, blue, and green—Model S2A); 7-color presentation
(white, red, blue, green, pink, yellow, and turquoise—Models S2B
and S3@G) e blink and nonblink block and underscore cursor.

Edit & Format Features ® auto-repeat keyboard e 10, 12, or 24
(12 + 12 shift) user-function keys ® cursor up, down, left, right pad;
home, new line, tab, backtab, backspace key functions e cursor
address write ® erase to EOF; clear input, clear ® character insert
and delete @ protected and numeric-only fields e light pen field
select @ 4-color, intensity, nondisplay attributes; 7-color, blink,
intensity, reverse video, underscore, nondisplay attributes.

Communications e via controller—see 3270 Communications
section for particulars.

493 0.50

Peripherals ® mag card slot reader or mag hand scanner e
cluster printers via controller.

Keyboards e 4621, 4622, 4623, 4624, 4626, 4627, 4628, 4629,
4640, 4651, and 4652.
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3279 Model S2A e 4-color, 1920-character display station:
$170/$136 mo  $3,160 prch  $18.00 maint

3279 Model S2B o 7-color, 1920-character display station:

172/148 3,490 18.00
3279 Model S3G e 7-color, 2560-character display station:
262/209 5,190 22.00

4999 Mag Reader Control e required for interfacing mag scanner
or slot reader:
15/13 341 3.50

5322, 5325, 5327 Personal Computer Adapter e provides

capability for attaching 5150 Personal Computer e requires

3279-S2A, S3A, S2B, S3B:
RPQ/RPQ

RPQ NC

3290 Information Panel

Configuration e cluster display employed with 3274 Models
31/41/51/61 control units @ detached data/typewriter and APL
keyboards; optional numeric and program function key keypads.

Display e flat plasma panel unit @ 9920-character, 62-line x
160-character format using 5x8 dot matrix; 5300-character,
50-line x 106-character format using 7x9 dot matrix e multiple
display screen can simultaneously display 3178/3179/3180/
3278/3279 Model 2 screens; two 3178/3179/3180/3278/
3279 Model 3 screens; two 3180/3278 Model 4 screens; or two
3180/3278 Model 5 screens.

Edit & Format Features ® no data editing e panel can be
organized into 16 separately managed partitions via application
program control with vertical scrolling e 24K-character scrolling
bufter @ up to 4 separate logical regions can be established and
interact with host applications or can be designated as a copy
area o character size or partition can be enlarged to occupy entire
screen e cursor moves between interactive screen partitions to
change a displayed partition with 1 off-screen ® uses Graphical
Data Display Manager for graphs and charts.

Communications e via controller—see 3270 Communications
section for details.

Peripherals o cluster printers via controller ® BSC copy
command not supported.

Keyboards e 4730, 4731, 4830, 4831:
$337/NA mo $7,100 prch  $30.00 maint

1503 Keyboard Cable e 3 feet long; for 4730 or 4731 keyboard:
3/NA 60 NC

1506 Keyboard Cable e 6 feet long; for 4730 or 4731 keyboard:
4/NA 75 NC

3210 Display Panel e flat plasma panel display medium for 3290
® connects to power-logic unit and keyboard:

17Z1/NA 3,600 10.00

O Keyboards

3276, 3277, 3278 & 3279 Keyboards

4621 Keyboard e 75-key, typewriter-type EBCDIC; 11
shift-activated user-program function keys:
$20/$16 mo $417 prch $2.00 maint

4622 Keyboard e 75-key, data entry-type EBCDIC; 10
user-program function keys:
20/16 417 3.00

4623 Keyboard e 75-key, data entry keypunch-type EBCDIC;
11 user-program function keys:
20/16 417 3.00

4624 Keyboard e 75-key, typewriter-type ASCII; 12
shift-activated user-program function keys:
20/16 417 2.00

4626 Keyboard e 87-key, typewriter-/APL-type EBCDIC; 12

user-program function keys:
24/18 569 2.50

4627 Keyboard e 87-key, typewriter-type EBCDIC; 24
user-program function keys (12 shift-activated):
24/20 569 2.50

4628 Keyboard e 87-key, typewriter-type ASCII; 24
user-program function keys (12 shift-activated):
24/20 569 2.50

4629 Keyboard e 87-key, typewriter-/text-type EBCDIC; 12
user-program function keys:
24/20 569

4630 Keyboard e 66-key, typewriter-type EBCDIC:
20/16 309

4631 Keyboard e 66-key, data entry-type EBCDIC:
20/16 309 7.00

4631 Keyboard e 75-key, typewriter-type EBCDIC e for
3278/3279 operator console with channel-to-channel; used with
4341 only:

2.80

6.00

54/43 977 5.80

4632 Keyboard e 78-key, console-type EBCDIC; 12
user-program function keys ® used with 3277:
52/42 601 17.50

4632 Keyboard e 75-key, typewriter-type EBCDIC e for
3278/3279 operator console without channel-to-channel e used
with 4341 only:

52/42 909
4633 Keyboard e 78-key, typewriter-type EBCDIC; 12

user-program function keys ® used with 3277
47/38 518

4633 Keyboard e 75-key, typewriter-type EBCDIC e operator
console for 3278/3279 e used with 4341 only:

5.50

9.50

23/19 472 5.00
4634 Keyboard e 66-key, typewriter-type ASCII e for 3277:
20/16 309 6.00

4634 Keyboard e 75-key, typewriter-type ASCII e for
3278/3279 operator console without channel-to-channel; used
with 4341 only:

52/42 909 6.00

4635 Keyboard e 78-key, typewriter-type ASCII; 12
user-program function keys e for 3277 only:
47/38 518 9.50

4636 Keyboard e 66-key, data entry keypunch-type EBCDIC;
for 3277 only:

22/18 311 7.00

4637 Keyboard e 66-key, typewriter-/ APL-type EBCDIC; for
3277 only:

43/38 480 6.50

4638 Keyboard e 78-key, typewriter-/APL-type EBCDIC; 12
user-program function keys; for 3277 only:
68/55 744 9.50

4639 Keyboard e 78-key, typewriter-/text-type EBCDIC; fast
cursor and 12 user-program function keys; for 3277 only:
68/55 744 9.50

4640 Keyboard e 87-key, typewriter-type EBCDIC with narrow
keytops allowing programmed symbol overlays:
24/20 569 2.50

4651 Keyboard e 87-key, typewriter-type EBCDIC with attribute
select, color, and programmed symbol overlays:
25/20 569 2.50

4652 Keyboard e 87-key, typewriter/ APL-type EBCDIC with
attribute select, color, and programmed symbol overlays:
25/20 569 2.50
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4690 Keyboard Numeric Lock e for numeric-only input:
NC/NC NC NC

3290 Keyboards

4730 Data/Typewriter Keyboard @ EBCDIC typewriter-style
llctg%%oarc]io lwi'fh 24 programmable function keys; requires 1503 or
cable:

$23/NA mo $440 prch $6.80 maint

4731 APL Keyboard esame as 4730 but with modified keycaps
{orbiantry of 81 APL specitic characters; requires 1503 or 1506
cable:

23/NA - 440 6.50

4830 Numeric Keypad e key layout in calculator format e
attaches to 4730 or 4731 via 2.5-foot cable:
NA/12

250 4.50

4831 Program Function Keypad e provides 24 program
tunction keys for 4730 or 4731; the 24 keys correspond to 24
program function keys on associated keyboard e attaches via
2.5-foot cable:

12/NA 280 4.50

O Printers

Serial and line printers employed on 3270 are configured within
terminal clusters, or are attached to printer adapter on standalone
display models. In addition, certain printer models may also be
employed as output-only hardcopy consoles on 8100, 3790, or
S/3 processors in non-3270 mode without terminal control units.

The Model 4250 high-resolution, nonimpact printer is an
all-points-addressable unit with an addressable resolution of 600
dots per inch in both horizontal and vertical directions. It can print
a wide variety of text in various sizes and styles, and produce
graphic images. A blackness ratio of 50 percent per page should
not be exceeded. According to IBM, the Model 4250 produces
typeset quality, camera-ready master pages; it attaches to
3274-31A, -31D, -41A, and -41D controllers only, and runs under
¥M/CMS(VM/SP), MVS(MVS/SP), and VSE/Advanced
unctions.

3287 Printers

Configuration e tabletop serial matrix impact printer e
480/960/1920-character buffer; 2560/3440/3564-character
buffer (cost option) e cluster printer terminal for 3274 control units
and 3276 displaycontroller (see 3270 Controllers section for
other particulars).

Printer @ 80-cps (Models 1 and 11) or 120-cps (Models 2 and 12)
bidirectional 7x8 matrix impact  64/96 EBCDIC or ASCII; 222
EBCDIC/APL; up to six 190-character customer character sets ®
132 columns e 6/8 Ipi e 3- to 15-inch forms tractor; 5- to 6-part
forms; 3- to 14-inch form length @ 8-to 15-inch form friction feed;
single-part forms e page length control.

3287 Model 1 o 80-cps 480/960/1920-character buffer:
NA/NA mo $4,830 prch  $37.50 maint

3287 Model 2 o 120-cps 480/960/1920-character buffer:
NA/NA 5,150 46.50

3287-11 Printer e 80-cps printer attached to local or remote
loops; requires loop adapter and loop locally or data link adapter
and 3842 (remote) loop control unit at 3287-11 site; otherwise
same as 3287-1:

NA/NA 4,995 41.50
3287-12 Printer e 120 cps; otherwise same as 3287-11:
NA/NA 5,315 50.00

Upgrade o 3287-1 to 3287-2, or 3287-11 to 3287-12: $355.

1066 Data Analysis/APL e dual-case EBCDIC plus APL
character set; precludes Page Length Control:
16/14 297 NC

1120 APL/Text e full 222-character EBCDIC/APL character set;
requires 3610 ECS feature:

6/5 168 0.50

5781 PS-2 Programmed Symbol e storage for two 190-character
symbol sets; requires 3610 ECS and 3880 EPB features:
48/39 826 4.00

5782 PS-4 Programmed Symbol e storage for additional four
190-character symbol sets; requires 3610 ECS, 3880 EPB, and
5781 PS-2 features:

39/32 662 2.50

3610 Extended Character Set @ adapter for 1120, 5781, and 5782
features:

22/18 429 3.00

3880 Extended Print Buffer e for accommodating 2560-, 3440-, or
3564-character butfer sizes: )
7/6 198

0.50

4110 Friction Feed Platen e for feeding single-part continuous or
fan-fold forms:
6/5 151 0.50

8700 Variable-Width Forms Tractor e for feeding 5- to 6-part
margin-punched forms:

6/5 151 0.50

8330 3271/3272 Attachment e printer-controller interface:
52/42 860 2.50

8331 3274/3276 Attachment e printer-controller interface:
6/5 165 0.50

4250 Printers

Configuration e nonimpact dot-matrix printer e cluster printer
attaches to 3274-31A, -31D, -41A, and -41D.

Printer e 600 dots per inch in both horizontal and vertical
directions e all-points-addressable from host processor e print
head moves at 40 ips @ print time for average A4-size page ranges
between 1.5 and 2.5 minutes:
$1,285/$1,205

$21,000 prch $170.00 maint

5210 Printers

Configuration e tabletop serial printwheel printer e letter-quality
printer attaches to 3274 control units and 3276 display controller
(see 3270 Controllers section).

Printer o 40-cps (Model G1) or 60-cps (Model G2) bidirectional
printwheel @ 96 EBCDIC or ASCII character set @ up to 48-1pi
vertical spacing; 10/12/15 cpi @ 132 characters at 10 cpi; 158
characters at 12 cpi; 198 characters at 15 cpi @ pinfeed
continuous forms up to 15.4 inches wide; maximum print line
13.2 inches o cut sheet feeding optional.

5210 Model G1 o 40 cps:

NA/NA mo $5,420 prch  $59.00 maint
5210 Model G2 o 60 cps:

NA/NA 5,835 64.00
7850 Continuous Forms Feed Device:

NA/NA 325 8.00
7860 Cut Sheet Feed Device:

85/NA 1,850 22.00

3287 Color Printers

Configuration e tabletop 4-color serial matrix impact printer e
960-/1920-character buffer; 2560/3440/3564-character buffer
(cost option) e cluster printer terminal for 3274 control unit and
3276 display controller (see 3270 Controllers section for other
particulars) e black, red, blue, and green multicolor ribbon
generates display-attribute (protected/unprotected, intensity, etc)
related printout, or extended attribute, and/or color
display-related printout.

Printer @ 80 cps (Model 1C) or 120 cps (Model 2C) bidirectional
7x8 matrix impact; rate reduced in proportion to colors printed for
multicolor printout applications e 64/96 EBCDIC or ASCII; 222
EBCDIC/APL; up to six 190-character custom character sets
132-column for black printout; 120-column, 4-color plus
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remaining 12-column base color printout € 6/8 Ipi @ 3- to 15-inch
forms tractor; 5- or 6-part forms; 3- to 14-inch form length e 8- to
15-inch friction feed; single-part forms e page length control e
replaceable 4-color ribbon cartridge.

3287 Model 1C o 80-cps, 960-/1920-character buffer color:
$364/$290 mo  $5,210 prch  $42.50 maint

3287 Model 2C e 120-cps, 960-/1920-character buffer color:
427/340 5,630 51.50
3287 Upgrade e Model 1C to Model 2C: $355.

1120 APL/Text e full 222-character EBCDIC/APL character set;
requires 3610 ECS feature:
6/5 165

0.50

5781 PS-2 Programmed Symbol e storage for two 190-character
symbol sets; selected single-color printout within character
location; precludes use of 5783 PS-4A set, and requires 3610
ECS and 3880 EPB {features:
48/39

826 4.00

5782 PS-4 Programmed Symbol e storage for additional four
190-character symbol sets; selected single-color printout within
character location; precludes use of 5783 PS-4A set, and requires
5781 PS-2, 3610 ECS, and 3880 EPB features:

39/32 662 2.50

5783 PS-4A Programmed Symbol e storage for four 190-
character symbol sets; 3 sets allow printout of any color within
character location; remaining set allows selected single-color
printout within character location; precludes use of 5781 /5782
PS-2/4 sets; requires 3610 ECS and 3880 EPB features:
87/70 1,485 11.50

3610 Extended Character Set e adapter for 1120, 5781, 5782,
and 5783 features:

22/18 429 3.00

3880 Extended Print Buffer e for accommodating 2560-, 3440-, or
3564-character buffer sizes:
7/6 198

0.80

4110 Friction Feed Platen e for feeding single-part continuous or
fan-fold forms:
6/5 151 0.50

8700 Variable-Width Forms Tractor e for feeding 5- to 6-part
margin-punched forms:

6/5 151
3268 Character Printer

Configuration e tabletop, serial wire matrix impact printer o
960/1920/2560/3440/3564-character buffer e cluster printer
for 3274 control units and 3276 display-controller (see 3270
Controllers section for additional details).

Printer e 340-cps bidirectional matrix impact e 64/96 EBCDIC
or ASCII; 222 EBCDIC/APL e 132 columns © 3/4/6/8 Ipi @ 10
cpi ® up to 16-inch forms tractor e 5- or 6-part continuous forms.

3268 Model 2 o 340 cps e 1920-character buffer:
NA/NA mo $7,500 prch ~ $69.00 maint

0.80

3268 Color Printer

Configuration e tabletop, 4-color serial matrix impact printer
960/1920/2560/3440/3564-character buffer e cluster printer
for 3274 control unit and 3276 display controller; BSC or SNA
LU3 or SCS SNA LU1 e black, red, blue, and green multicolor
ribbon generates display-attribute (protected/unprotected,
intensity, etc), related printout, or extended attribute, and/or color
display-related printout.

Printer e 340-cps bidirectional matrix impact e 64/96 EBCDIC

or ASCII; 222 EBCDIC/APL e 132 columns @ 3/4/6/8 Ipi e
15-inch forms tractor; 6-part forms e vertical spacing under

i)nalnual, operator panel, or program control e changeable print
elts.

3268 Model 2C o 340 cps e 1920-character buffer:
NA/NA mo $8,990 prch $92.00 maint

3289 Line Printers

Configuration e product withdrawn from marketing March 1984
e floorstanding character-belt line printer with integral forms
stacker @ 4016-character buffer e cluster line-printer terminal for
3274 control unit and 3276 display controller (see 3270
Controllers section for other particulars).

Printer @ 155-lpm 48-character belt, 120-lpm, 64-character belt,
80-lpm, 94-character belt, or 40-lpm 125-character belt impact
(Model 1); 400-lpm, 48-character belt, 300-lpm 64-character belt,
230-1pm, 94-character belt, or 160-lpm, 125-character belt
impact (Model 2) e 48/64/96 EBCDIC or ASCII; 125
EBCDIC/text character sets © 132 columns at 10 cpi @ 6/8 Ipi o
15-inch forms tractor; 6-part forms e vertical forms control e
changeable print belts.

3289 Model 1 o 155/120/80/40-lpm belt printer:
$631/$488 mo  $8,830 prch $104.00 maint

3289 Models 2 & 3 e 160/230/300/400-lpm belt printer:

928/739 13,140 177.00
1130 Text Print e 125-character EBCDIC logic:
7/6 231 NC

1090 Audible Alarm e alert for manual intervention conditions:
6/5 192 NC

3262 Line Printers

Configuration e floorstanding character band line printer o
288-character buffer e cluster line printer terminal for
3274/3276 (Model 13) (see 3270 Controllers section for other
particulars).

Printer ® 650-lpm, 48-character band, 467-lpm 64-character
band, 364-lpm, 96-character band, or 253-lpm, 128-character
band impact (Model 3); 325-lpm, 48-character band, 230-lpm
64-character band, 180-lpm, 96-character band, or 125-lpm,
128-character band impact e 48/64/96/128 EBCDIC character
sets ® 132 columns at 10 cpi @ 3/4/6/8 Ipi @ 16-inch forms
tractor e programmed controlled forms skip and advance; 20-ips
slew rate e changeable print bands.

3262 Model 13 e 325/230/180/125-lpm band printer:
$499/$398 mo $12,620 prch  $148.00 maint

O Plotters

IBM offers 2 color plotters for use with the 3277 Model 2
workstation. Both interface with the cluster controller via an
RS-232C or IEEE 4888 adapter.

7374 Color Plotter

Configuration e tabletop plotter for use with 3277-2;
RS-232C/IEEE 4888 interface to 3274 cluster controller.

Plotter e 8-pen plotter @ automatic pen capping; fiber tip, roller

ball, liquid ink pen types e handles drawings up to 24.5x48.5

inches e paper, vellum, and double-matte polyester media:
$963/NA mo $15,000 prch  $102.00 maint

7375 Color Plotter

Configuration e tabletop plotter for use with 3277-2;
RS-232C/IEEE 4888 interface to 3274 cluster controllers.

Plotter e 8-pen plotter o automatic pen speed, force, and
acceleration settings; auto-pen capping; fiber tip, roller ball, liquid
ink pen types @ handles E/AQO size drawings up to 34x44 inches
@ paper, vellum, double-matte polyester, and foils media:
$1,070/NA mo $17,500 prch  $107.00 maint

o END
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B PROFILE

Function e cluster-attached personal computer handles up to 4
concurrent host sessions ® also emulates 3178, 3278 (except
Models 2A or §), or 3279 (except Model 2C) e allows program
development or accepts programs written in BASIC, FORTRAN,
COBOL, APL, LOGO, and Pascal; macro-assembler optional.

Architectures Supported e attaches to IBM 3274 cluster
controller for both local and remote processing; also attaches to
4321, 4331, or 4361 mainframes ® all remote 3274s
communicate with S/360, S/370, 3030, 3080, or 4300
processors via 3704, 3705, or 3725 communications processors,
or via integrated adapters on S/370 Models 115, 125, 135, and
138 or 4300 e BSC/SDLC protocol support ® asynchronous
adapter for asynchronous communication.

Communications ® 3274 communicates with host processor via
single point-to-point facility in half-duplex mode e leased or
dial-up facilities ® data transmission rate up to 56K bps e
asynchronous half-/full-duplex point-to-point communication at
rates of 50 to 9600 bps.

erating Systems @ 3270-PC Control Program and DOS 2.1 or
DOS 2 ¢ DOS 2.0 or 2.1 supports single-user interactive/batch
processing in standalone environments or as intelligent
workstation; configurations with diskette storage, or DOS 2 is
hard-disk based.

Database ® Diskette Librarian; pfs:File, an information
management system; pfs:Report, a report generator e file transfer
operations supported by communications utility under DOS.

Transaction Processing Management e remotely through 3274
controller ®locally through control software of personal computer.

hardware & software NN
—/

PURCHASE PRICE RANGE

8-yr maint/serv fee

systems software
M $340 to $2K

packaged system/cpu complex
memory
to $1.2K

$4.3K to $10.8K
1/0 & communications
included in packaged system
disk & tape
included in packaged system
terminals, printers & other peripherals
B $1.IK o $24K

. ] | | P
$4K $8K $12K $16K $20K
total system (sum of above) $5.8K to $16.4K
| I
! | 1 | L | ! | L ]
$4K $8K $12K $16K $20K

IBM 3270 PERSONAL COMPUTER PURCHASE PRICING bar graphs
illustrate price ranges for small to large systems, with solid bars reflecting
software/hardware purchase pricing, and open bars reflecting 5-year
gervice/ maintenance fees iated with large system ® SMALL SYSTEM is
based on 5271-2 packaged system (includes CPU, 256K-byte memory, keyboard,
diskette drive, 3274 attachment, and the following options: 3270-PC CP and
DOS 2.1 software, display, and printer ® LARGE SYSTEM is based on 5271-6
packaged system (includes CPU, 320K-byte memory, 10M-byte fixed disk, 3274
attachment) and the following options: 3270-PC CP, DOS 2.1 and supporting
software, color display, graphics printer. Note: all prices based on
single-quantity purchase. Quantity discounts available.

N S ——
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Support Software e read-only-memory-based Cassette Level

BASIC interpreter standard; diskette-based Disk/Advanced
Level BASIC interpreter and compiler extensions, APL, Logo,

Pascal, FORTRAN, and COBOL compilers, and macro assembler
optional e extensive system and application software available @
database management, high-level compilers, terminal emulator,
and communication control software available e thousands of
appéications packages available from IBM and independent
vendors.

Processors ® CPU microprocessor consists of Intel 8088; 16-bit
internal architecture and 8-bit bus interface ® memory capacity is
256K to 640K bytes ® up to 2 5.25-inch, 360K -byte diskette drives
for a maximum diskette capacity of 720K bytes; or 1 10M-byte
5.25-inch Winchester hard disk drive and 1 diskette @ single
printer typically; matrix-impact model.

Terminals/Workstations e single-terminal systems; use
detached, typewriter-style keyboard and separately available
color or B&W display; up to 32 (PC and 3270) physical terminals
and 128 logical terminals can be connected to a 3274 depending
on the 3274 model.

First Delivery e first quarter 1984.
Systems Delivered e not available.
Comparable Systems ® the windowing functions of the 3270-PC
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are similar to the Apple Lisa, but the micro-mainframe
interconnection capabilities of the 3270-PC are unique.

Vendor e International Business Machines (IBM) Corporation,
Information Systems Group e National Accounts Division; 1133
Westchester Avenue, White Plains, NY 10604; 914-696-1900 e
National Marketing Division; 4111 Northside Parkway, Atlanta,
GA 30327; 404-238-2000.

Distribution e nationally through: IBM local sales offices; IBM
Product Centers; Product/Service Centers located in San
Francisco, CA; Baltimore, MD; and Philadelphia, PA; other service
locations in Los Angeles, CA; Washington, DC; Chicago, IL;
Boston, MA; Detroit, MI; New York, NY; Dallas, TX; Houston, TX;
Ialflld Seattle, WA; National Support Center located in Greencastle,

B ANALYSIS

The introduction of the 3270-PC in October 1983 tied together a
developing communications thread in the PC product line, and at
the same time started a whole new display slant. The 3270-PC,
like standard PCs with appropriate attachment features, can
attach to a 3274 communication controller or 4300 display
printer adapter by coaxial cable. Instead of this being an add-on
teature, the attachment to the 3274 is the primary focus of the
system. The most unusual feature of the 3270-PC, when
compared to other PCs, is the large number of concurrent
operations possible, and the windowing feature on the screen
which allows the user to see all active processes in overlapping
windows. Up to 4 concurrent host sessions, a PC-DOS session,
and 2 local scratch pad sessions can all be active at the same
time. All of the windows except the DOS window can transmit
data into any of the other windows; all windows including DOS
can receive from any of the other windows. The keyboard can
connect into any window for an interactive session while the
applications related to other windows are processed in the
background. The use of a color screen allows the user to color
code the various windows.

Two recent announcements from IBM extend the 3270-PC to
create business graphics, and to display images targeted for
IBM's Scanmaster facsimile system. The image view facility
operates as a CICS program running under the Graphwal Data
Display Manager, Release 3. Other required software in the host
includes DISSOSS/MVS/PS and a PL/1 transient library.

The graphics capability allows the PC to be used to create pie
charts, bar graphs, and other business graphics from a program
in the host or one loaded into the PC via diskette. The
host-interactive business graphics are provided under the
distributed function terminal mode. Hardware-software
requirements to support business graphics requires that the host
run the Graphical Data Display Manager, and that the 3274
control unit configuration be T- or D-level support and have a
minimum storage of 128K and 192K bytes, respectively.

The operation of the 3270-PC is governed by two modes, which
are determined in part by the way the system is attached to its
host. If the PC is attached to a 3274 with configuration support T
or D it may operate in distributed function terminal mode,
invoking 1 to 4 sessions (logical units) and emulation of the 3178,
any 3278 except 3278-2A or 3278-5, or any 3279 except
3279-2C. If the PC is attached to any 3274 or to the
display/printer adapter on the 4321, 4331, or 4361, and is
emulating the 3178, 3278-2, or 3279-S2A, it can operate in
control unit terminal mode with a single session (logical unit). In
either mode the 3270-PC supports 2 local notepad sessions, and
1 PC-DOS 2.1 session.

The 3270-PC local configuration is like a restricted version of the
PC/XT but with greatly enhanced display capabilities and a
micro-mainframe connection. The restrictions refer to the rigidly
defined basic systems which can attach 1 display, 1 keyboard, up
to 640K bytes of memory, the 3270 connector, a printer, a hard
disk, and a diskette drive—but, at the current time, no expansion
unit.

Connection to a local or remote mainframe is supported by file

transfer software running under VM or MVS. Logically enough,"

considering the mainframe communications orientation of the

system, it is sold only by IBM's direct sales force rather than
through micro retail outlets.

O Strengths

The 3270-PC combines the personal computing capabilities of a
PC-DOS system together with a versatility in handling and
dlsplaymg concurrent operations that is unique to nearly all of
IBM's comparably priced displays. The ability to handle 7
“windows,” 4 of which can be concurrent active host-corrected
sessions, also makes the PC the nexus of a variety of host data
paths. This 3270-PC attachment, like other types of 3270-PC
3270-attachments, adds local file storage and manipulation to the
host-controlled 3270 systems. Up to 4 logical terminals can be
defined for each single physical terminal, expanding the 3270
capacity to 128 logical terminals.

The 3270-PC, although it has a number of differences from other
“"standard” PC models, records files in standard DOS formats,
allowing easy exchange of data, and use of PC virtual files on a
variety of hosts. -

O Limitations

The most obvious limitation for the 3270-PC is the lack of file
transfer support under DOS/VS or DOS/VSE, IBM's largest user
base. File transfer software only runs under MVS or VM.

Although the 3270-PC display provides more capabilities than
other PC systems, and the 3274 attachment allows a very flexible
communications environment, the 3270-PC is, initially at least,
bounded by 1/O restrictions that appear to be arbitrary. IBM has
set up a formally specified configuration to the point of
designating which device adapter is to be attached to which slot.
The high-end Model 6, which has a fixed disk, a diskette drive,
and a printer adapter in addition to the keyboard, memory,
display, and 3270 system attachments, has room for only one
more option—a slot that must be filled by a memory board if
system memory is to be expanded beyond 512K bytes.

The only contending option on the standard features list is an
asynchronous communications adapter. This means that
although the disk and diskette adapters can each theoretically
attach a second drive, there is no way to attach an IBM drive
because the add-on IBM drives are designed to be housed in an
expansion unit—which is not on IBM's list of standard features.
Alternatively, the user is responsible for testing PC options not
iﬁcluded with the 3270-PC; IBM does not accept responsibility for
them.

The attachment of a PC can impact the 3270 system cluster
performance. If the PC is connected to a local channel-attached
control unit (3274-31A, 31D, 41A, or 41D) running in Control
Unit mode, response time may be increased up to 100
milliseconds. During file transfers in Control Unit Terminal mode
there may be a noticeable impact on the response time of other
terminals in the 3270 system. In an attempt to minimize this
impact, the 3270-PC File Transfer program transfers files in
2000-byte blocks.

A number of 3270 capabilities are not available on the PC. The
PC does not support attachment of the 3270 selector light-pen,
magnetic reader control and accessories, or video output. It does
not have the range of 3270 keyboard types, Katakana characters,
APL/TEXT character set, and various RPQs. It does not supply
base 4-color copy to the 3274 attached printer, nor the port O
customization function on the 3274 control unit. It does not
support the 3274 Entry Assist feature, binary synchronous copy
command, explicit partitions, graphics escape, keyboard clicker,
monocase switch, numeric lock, programmed symbols, security
gg'y]lgcég or 3270 diagnostic reset dump. It does not emulate the

Most PC applications can run under DOS 2.1 concurrently with
the 3270 sessions, but they must not include APA graphics
statements or use PC-DOS 2.0 or 2.1 print spooling. PC-DOS
programs cannot disable storage addresses above the interrupt
level 12 pointer in BIOS except when they are referencing the PC
display refresh buffer. Applications must not issue instructions to
the 6845 display adapter/ controller; nor must they reprogram the
8259 interrupt controller, disable interrupts, mask selected
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interrupt levels for more than 100 milliseconds, or fail to issue an
end-of-interrupt or IRET on a hardware interrupt level.

8 COMMUNICATIONS FACILITIES OVERVIEW

O Distributed Communications

The 3270-PC operates in native mode and/or can emulate IBM
3178, 3278 (except Models 2A or 5), or 3279 (except Model 2C)
workstations. The PC is intended primarily for use with the 3270
Information Display System, and operates under control of 3274
Models 314, 31D, 41A, or 41D for local (host attached) operation
and Models 21C, 31C, 41C, 51, and 61C for remote
communication. All communication between cluster controller
and host is point-to-point over leased or switched lines at speeds
up to 56K bps, half-duplex. Both BSC and SDLC protocols are
supported. The PC transmits at 50 to 9600 bps.

The 3270-PC can also be ordered with an asynchronous
communication adapter, a single-port half-/full-duplex module
which provides RS-232C or 20-mA current-loop signal levels.
Software-selectable data rates of 50 to 9600 bps; 5- to 8-data bits;
1 start bit; or 1 or 2 stop bits; odd, even, or no parity are supported.
System-interrupt generation is optional.

The PC attaches as a Category A terminal to the 3274 controller.
It also can be attached to a 4321, 4331, or 4361 mainframe via its
display/ printer adapter.

The operation of the 3270-PC is governed by two modes, which
are determined in part by the way the system is attached to its
host. If the PC is attached to a 3274 with configuration support T
or D it may operate in distributed function terminal mode,
invoking 1 to 4 sessions (logical units) and emulation of the 3178,
any 3278 except 3278-2A or 3278-5, or any 3279 except
3279-2C. If the PC is attached to any 3274 or to the
display/printer adapter on the 4321, 4331, or 4361, and is
emulating the 3178, 3278-2, or 3279-S2A, it can operate in
control unit terminal mode with a single session (logical unit). In
either mode the 3270-PC supports 2 local notepad sessions, and
1 PC-DOS 2.1 session.

O Distributed Cenfigurations

The 3270-PC is officially called the 5271 System Unit and
consists of 3 models. Model 2 includes 256K bytes of RAM
(expandable to 640K), 5151/5272 display adapter, 5271
keyboard, 3270-PC keyboard/timer adapter, a dual-sided
diskette drive and adapter (360K bytes), 3270 system adapter,
and DOS 2.0 operating system. The Model 2 (and Models 4 and 6)
requires a 5151 monochrome or 5272 color display, 3270-PC
control program, and PC-DOS 2.0 or 2.1 operating system.

Model 4 includes all standard Model 2 features plus a second
dual-sided diskette drive, an aditional 64K bytes of RAM (320K
bytes total), and an adapter for a 5152 Graphics Printer. Model 6
includes all standard Model 2 features, plus a 10M-byte fixed
disk, an additiona! 64K bytes of RAM (320K bytes total), and an
adapter for a 5152 Graphics Printer.

IBM allows the 3270-PC's main memory to be expanded up to
640K bytes, and allows the substitution of a second diskette in lieu
of the hard disk on Models 4 and 6.

Up to 32 PCs can be attached to a 3274, with each physical PC
designated with from 1 to 4 logical addresses. It should be noted
that Category B terminals (e.g., 3277) cannot be used on the same
3274 when PCs are attached and operating in distributed
function terminal mode.

O Distributed Communications Utilities

communications parameters include: 75- to 2400-bps data rate;
parity; number of stop bits; line-output turnaround characters;
half- or full-duplex operation; XON/XOFF operation e tested for
operation with VM/370 Release 6 and VM/Systems Product
Release 1 on IBM System/370 Model 158 with IBM 3705
communications equipment ® requires: DOS; 64K-byte main
memory; 1 diskette drive; 1502074 Asynchronous Communi-
cations Adapter, and full-duplex modem; requires 128K-byte
memory when used with fixed disk:

$60 lens

6024042 3101 Emulation ® emulates 3101-20; allows
conversion of ASCII diskette files to and from binary format e
requires 64K-byte user memory, 1 diskette drive, asynchronous
communications adapter, DOS 1.1; when program and/or its data
files are on fixed disk, requires 128K-byte memory and DOS 2.0;
also requires full-duplex modem or necessary cabling for direct
connect to local host computer:
140

6024 100 Personal Communications Manager ® electronic
mail package with auto-dial support for an external modem like
Hayes Smartmodem e capabilities include mail management
(scheduling, checking, reports), mail logging (time, sender,
subject), mail review; mailbox address can be by alphanumeric
name containing mailbox name, addressee’s name, telephone
number, and modem speed ® communications features supported
included both tone and pulse dialing, 300- or 1200-bps speed,
guaranteed accurate transmission; selectable features for
half-/full-duplex, parity, transmission rate, flow control, etc ®
provides for user-defined function keys @ user-specified editor
can be accessed e requires PC with 128K-byte memory; one
dual-sided diskette drive; monitor adapter, modem, and
appropriate adapter; the required portions of DOS are already on
the diskette, so DOS is not required:
100

6428147 Batch Communication Program e allows PC users to
transmit files of transactions on switched networks to host CICS
and IMS applications; particularly useful for remote collection
and distribution when host access is of short duration e
SNA/SDLC communications, auto-answer, attended or
unattended operation; multiple sessions within one telephone
call; automatic session recovery with message synchronization e
requires a PC with DOS operating system, diskette drive; central
service available until December 31, 1985:
380

5664-281 3270-PC File Transfer Program o allows transfer of
files from IBM S/370, 4300, 303X, or 308X host to a 3270-PC, PC,
or PC/XT coaxially attached to a 3274 control unit or to the
display/printer adapter on the 4321, 4331, or 4361, also allows
PC to host transfer, off-line data manipulation, updating, or
correction on the PC e this program runs on the host, requires
VM/SP R.2.1 operating environment @ supports either the
3270-PC running under 3270-PC Control program or the PC 1 or
PC/XT running under the 3278/79 Emulation Control Program;
in both environments the PC must be running DOS 2.0 or 2.1:
600

5665-311 3270-FC File Transfer Program @ same functions
and hardware requirements as 5664-281, but requires
MVS/TSO (MVS/SP) operating environment in host:

600

B SOFTWARE
O Terms & Support

The 3270-PC Control Program is the primary communications
handler for the 3270-PC (see Operating Systems). This program
supports BSC and SDLC protocols in non-SNA and SNA
environments. The 3270-PC can also attach an asynchronous
adapter for asynchronous communications support. Prices shown
here are for single units. See Software Terms & Support for
Volume Licensing Agreement discounts.

6024032 Asynchronous Communications Support e
terminal-emulation and file-transfer utility manages communi-
cations with systems supporting TTY ASR 33/35 or edquivalent
data transmission procedures e user-/program-selectable

Terms o software products are available on a one-time license-fee
basis; license permits the use of the licensed product on a single
IBM Personal Computer system, the copying/modification of the
licensed product (except for copy-protected products), and the
transfer of the license and product to another party @ quantity
discounts are available under the Volume Licensing Agreement
(VLA); users ordering program products in quantities of 20 or

LCNS: one-time license fee. Software maintenance is not
available. Prices effective as of May 1984.
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more are charged a one-time license fee per copy of program
product less a volume discount.

Support ® program products are licensed as-is, without warranty;
only diskettes are warrantied against defects in materials and
workmanship for a period of 3 months e telephone assistance is
available for a period of 3 months after the date of installation from
the ISD Personal Computer Assistance Center.

O Overview

The 3270-PC is controlled by the 3270-PC control program, a
multitasking communications executive that allows PC-DOS 2.0
or 2.1 to run as one of the concurrent system tasks.

In addition, IBM also provides database management facilities,
high-level programming languages, plus utilities supporting
creation/modification of source language files, debugging
utilities, and program development aids.

O Operating Systems

6024120 IBM Personal Computer Diskette Software (DOS
Diskette) Version 2.1 e includes: IBM Disk Operating System
(DOS); Disk and Advanced Level BASIC 2 language extensions to
read-only-memory-based Cassette Level BASIC; editor, debug,
and linkage utilities ® see Operating Systems:

$68 lcns

1837434 3270-PC Control Program e establishes an
umbrella or virtual machine type of environment that provides for
concurrent operation of a PC-DOS partition, 2 scratchpad
sessions and 1 to 4 host-interactive sessions e all active sessions
can be displayed simultaneously on the screen providing
multiple windows on system activities ® the 3270-PC CP set-up
defines a control unit terminal mode or distributed function mode
(see System Overview) during 3274/3270-PC customization e
management control features provide flexible screen
manipulation (see Terminals/Workstations) @ 3270-PC CP
supports file transfer program product; allows data to be copied
to/from any window into any other window, except the PC
window can only receive data but not send it @ 3270-PC CP
requires 5271 system unit, keyboard, 5151 or 5272 display and
DOS 2.1 ememory residence, and hence overall system memory
requirements, depend on the terminal mode, number of sessions,
and session screen sizes; PC-DOS 2.1 requires 24K bytes;
3270-PC applications under DOS require 8,320 bytes for
save/restore, 15,870 bytes for file transfer, 6,656 bytes for patch
and 25,088 bytes for tutorial for a subtotal of about 80K bytes; to
this must be added 94,116 bytes for control unit terminal mode,
145,828 bytes for non-SNA distributed function mode or 156,708
bytes for SNA distributed function mode yvielding a subtotal of
174K to 236K bytes; in addition each host session must dedicate
an area based on screen size and number of colors, ranging from
1,968 for a 4-color 1920-character base screen up to 6,966 bytes
for an 8-color, EDS, 3440-character screen; to this is added 3,840
bytes for each scratchpad and 2,000 bytes or more for the
PC-DOS session:
300

IBM Disk Operating System (DOS) Versions 2.0, 2.1 ¢
general-purpose diskette operating system supports single-user
interactive and batch processing; provides high-level interface
between user software and associated hardware environment e
sequential and random file access and dynamic space allocation
® user-accessible functions include: diskette-directory display; file
rename, erase, display, compare, and copy; chaining of
diskette-based programs in predefined job streams; designation
of single program or job stream for automatic execution after
system startup e includes Linkage Editor, Editor, and Debug
utilities @ capability of handling hard disk drives e formats
diskettes at 9 sectors per track for a capacity of 184,320
_characters on single-sided diskettes or 368,640 characters on
double-sided diskettes ® normally allocates 2 disk or diskette
buffers at start-up time but will allow user to specify number of
buffers to reserve e provides tree-structured directories @
extended screen and keyboard control; redefines the keyboard e
redirects I/O e provides piping functions and filters @ includes
such new commands as backup, RESTORE, RECOVER, VERIFY e

enhanced commands for debug, erase, format functions, others ®
Version 2.1 adds support of the PCijr as well as PC 1, PC/XT, efc;
supports chaining of files in a predefined job stream with the-
whole jobstream or a single program being designated for
automatic execution when the system is turned on; also can
display a diskette directory, rename, erase, display, compare, or
copy files; includes line editor, debug, and linker utilities e
requires minimum of 64K bytes on diskette-based systems; 128K
bytes when using a hard disk system e 128K bytes is also
recommended on any system with fixed disks; DOS 2.1 (as well as
DOS 2.0) resides in 24K bytes of memory:
NA

0O Database Management

602411 Fixed Disk Organizer @ development tool that uses
simple menus to help the user organize the fixed disk; allows the
user to create complex batch files and link current applications
through user-defined menu options; can produce online Help
text; establishes passwords to prevent unauthorized access ®
requires DOS, 128K-byte memory on PC 1 or PC/XT, 1 fixed disk,
1 diskette, display: )

$80 lcns

6024062 Personal Computer File Command e file
management system using display of a file directory with a
multiline command area to issue DOS commands and execute
programs; directory can be sorted by file size, by alphabetical
order, by date, or by drive or directory path; assigns commands to
function keys ® commands can be associated with file names
allowing automatic subdirectory listings, single keystroke
execution of frequently used programs, fast entry e requires PC
with 64K-byte memory, one diskette monitor:
38

6024080 Diskette Librarian e creates and maintains a catalog
of file names over multiple diskettes ® requires 64K-byte main
memory, 1 diskette drive, DOS:

48

6024041 pis:FILE V.1, V.1.05 e information management
system; enables the user to design a form and enter, retrieve,
modify, and print information e requires 64K-byte main memory,
2 diskette drives for diskette version; when program and/or its
data files are stored on fixed disk, requires 128K-byte memory,
DOS e V.1.08 required under DOS 2.1:

140

6024045 pis:REPORT V.1, V.1.05 e produces reports from
files created by pfs:FILE; handles up to 16 column reports e
requires pfs:FILE, 64K-byte main memory, 2 diskette drives for
diskette version; when program and/or its data files are stored on
%xoeg Siik, requires 128K-byte memory e V.1.05 required under

128

O Program Development/Languages

Standalone Languages

The BASIC language described below runs independently of
disk/diskette operating systems.

Cassette Level BASIC e interpreter supports subset
implementation of Dartmouth BASIC; resident in 40K bytes of
read-only memory (ROM) e provides driver and sequential-file
facilities for cassette-tape ancillary storage; supports I/0O
functions for display, keyboard, printer, and customer-supplied
light pen and joystick e features include: 16-color-foreground/ 8-
color-background graphic-display 1/0; 17-digit numeric
precision; integer, real, and string variables; single- and
double-precision floating-point variables; variable names up to
40 characters in length; up to 250 characters per program line;
multiple statements per program line; comments on program
lines; automatic line numbering; full-screen editing; error
trapping @ 4K bytes of programmable main memory used as
system workspace; maximum of 60K bytes of addressable user
workspace ® included in all packaged systems @ developed by
Microsoft, Inc.
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IBM Disk Operating System Program Development

All of the program development utilities described below, except
for the BASIC Programming Development System, are available
as part of the 6024001 or 6024061 IBM Personal Computer
Diskette Software (DOS Diskette) packaged software (see
Packaged Software section). The utilities support program
development using the 6024010 Pascal Compiler, 6024012
FORTRAN Compiler, 6024002 Macro Assembler, 6024011
COBOL compiler, and 6024003 BASIC compiler.

EDLIN Editor e supports creation/modification of source-
language files.

Debug Utility e supports program testing and debugging at
assembly language level.

Linkage Editor e supports conversion of compiler—or
assceininbler-produced relocatable modules to executable load
modules.

6024046 BASIC Programming Development System e
contains text file editor, Structured BASIC preprocessor, BASIC
formatter, BASIC cross-reference ® requires 96K-byte main
memory, 2 diskette drives, DOS:

$130 lens

IBM Disk Operating System Languages

Languages described below run under the IBM Disk Operating
System (DOS).

Disk Level BASIC e diskette-based extension to Cassette Level
BASIC described above ® provides instructions, commands, and
built-in functions to support IBM Disk Operating System (DOS);
includes date, time-of-day, and communications capabilities @
with default communications option, occupies 25.5K-byte main
memory; without communications option, occupies 24K-byte
main memory; requires 32K-byte main memory and 1 diskette
drive e available as part of 6024001 IBM Personal Computer
Diskette Software (DOS Diskette) packaged software (see
Packaged Software section) @ developed by Microsoft, Inc.

Advanced Level BASIC e diskette-based extension to Cassette
Level BASIC described above e includes all Disk Level BASIC
functions and also supports: display graphics; customer-supplied
light pen and joystick; interrupt handling for communications,
function keys, light pen, and game controllers; variety of external
hardware devices ® includes Graphics Macro Language and
Music Macro Language e with default communications option,
occupies 30.5K-byte main memory; without communications
option, occupies 29K-byte main memory; requires 32K-byte main
memory and 1 diskette drive ® available as part of 6024001 IBM
Personal Computer Diskette Software (DOS Diskette) packaged
software (see Packaged Software section) @ developed by
Microsoft, Inc.

BASIC 2 e hard disk-based extension to Advanced Level BASIC
e requires 64K bytes of memory, 1 diskette drive, and hard disk e
available as part of 6024061 DOS 2 software package e
developed by Microsoft, Inc.

6024003 BASIC Compiler e diskette-based compiler version
of IBM Advanced Level BASIC e includes all Advanced Level
BASIC functions e requires: DOS; 64K-byte main memory; and 1
diskette drive; when program and/or its data files are stored on
fixed disk, requires 128K-byte memory and DOS 2.0 or 2.1 o
developed by Microsoft, Inc:

$300 lens

6024010 Pascal Compiler ® compiler supports implementation
of International Standards Organization (ISO) Working Draft #6
for Pascal language with the exception of conformant array
parameters; super array parameters are provided instead e
requires: DOS; 128K-byte main memory; and 2 diskette drives;
program and/or its data files can also be stored on hard disk e
developed by Microsoft, Inc:
o 300

6024012 FORTRAN Compiler e compiler supports
implementation of ANSI standard X3.9-1978 (subset level) and
features from ANSI X3.9-1978 (full level) o features include:
combining object modules with subroutines in Pascal or macro

assembler; 2-pass compilations; compiler metacommands; edit
control e requires: DOS; 128K-byte main memory; and 2 diskette
drives; program and/or its data files can also be stored on hard
disk @ developed by Microsoft, Inc:

380

6024077 APL, A Programming Language ® general-purpose
language used for mathematical and scientific computing:
198

6024076 LOGO e for developing problem-solving skills and
introducing programming concepts to children and adults e
marketed through LOGO Computer Systems o available fourth
quarter 1983:

178

6024002 Macro Assembler ® 8088 macro assembler generates
relocatable code @ features include: listings that include start and
end addresses, line numbers, and alphabetic cross-reference;
compatibility with BASIC, Pascal, and FORTRAN programs e
package includes full and subset versions of macro assembler @
requires: DOS; 96K-byte main memory for full version or
64K-byte main memory for subset version; and 1 diskette drive;
when program and/or its data files are stored on fixed disk,
requires 128K-byte memory, DOS 2.0 or 2.1 e developed by
Microsoft, Inc:
100

6024011 COBOL Compiler ® compiler supports ANSI
X3.23-1974 COBOL standard e extensions support color and
screen formatting ® requires: IBM Disk Operating System;
64K -byte memory; and 2 diskette drives; when program and/or
its data files are stored on fixed disk, requires 128K-byte memory,
DOS 2.0 or 2.1 e developed by Microsoft, Inc:

700

UCSD Macro Assembler e 8088 macro assembler generates
relocatable code e features include: macro parameters;
conditional assembly; production of code to be linked to UCSD
Pascal, FORTRAN, and BASIC programs e included in 6024016
UCSD p-System with UCSD Pascal, and 6024017 UCSD
p-System with FORTRAN 77.

O Other Facilities

6025072 Hardware Maintenance & Service ® fault-isolation
program for hardware components, including System Unit,
5151-001 Monochrome Display, 1501100 Keyboard, and
5152001 80-cps Matrix Printer @ requires Cassette or
Disk/Advanced Level BASIC:

$188 lcns
O Application Packages

There are thousands of application packages on the market that
run on the PC. Many are offered by independent vendors. The
packages offered include payroll, accounts payable/receivable,
spreadsheets, job cost, general ledger, inventory control, and
word processing.

B HARDWARE
O Terms & Support

Terms ® hardware products are available for purchase only and
include a 90-day warranty; 3270 products can also be leased e
the National Accounts Division and National Marketing Division
both sell to the end user in single or volume orders (VPA) of 20 or
more, or in pilot orders leading to a VPA of 20 or more; VPA
orders can be for the basic system or for packaged systems;
non-VPA orders can only be for basic systems e quantity
discounts are available under the Volume Purchase Amendment
(VPA); guantities of 20 to 49 systems are subject to a 12%
discount; quantities of 50 to 149, a 16% discount; quantities of
150 to 249, a 20% discount; 250 to 499, a 24% discount; 500 to
999, a 27% discount; and quantities of 1,000 or more, a 30%
discount ® VPA contract period is 12 months.

Support ® on-site, courier pick-up, carry-in, and mail-in
maintenance contracts available; Warranty Extension Option
provides pickup/delivery maintenance coverage for the entire
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first year at a lower cost than the usual carry-in/mail-in annual
contract @ annual option provides pickup/delivery maintenance
coverage for subsequent years ® carry-in and mail-in
maintenance contracts for subsequent years are also available o
on-site contracts are available in cities having an IBM
service/exchange center @ to obtain maintenance service, user
must provide IBM National Support Center with results of
6025072 Hardware Maintenance and Service fault-isolation
procedures (see Software—Other Facilities section); malfunc-
tioning units can then be sent to IBM Product/Service Centers,
IBM Customer Service Division (CSD), designated service
locations, authorized IBM Personal Computer Dealers, or the IBM
National Support Center in Greencastle, IN; IBM will repair
System Units within 2 days and repair or replace printers,
displays, keyboards, and other types of devices within 24 hours;
all non-IBM devices must be removed from defective units prior
to obtaining maintenance service.

O Systems Overview

The 3270-PC is a highly defined, specialized version of the PC
designed to be attached to a 3274 control unit in local-attach
environments. It can also be attached to the display/printer
adapter on 4321, 4331, or 4361 mainframes. The 3270-PC adds
local intelligence and multiple logical terminal capability to the
3274; it can handle 4 active host sessions in addition to the
PC-DOS, and 2 scratchpad sessions. Since the 3274 has only one
physical line, the multiple host addressing capability has to be
implemented via the front end.

The 3270-PC still maintains only one session that the keyboard
can connect to, but a total of 7 sessions can be displayed
simultaneously on the screen “"windows.” The display used is the
5151 or 5272 IBM monitor, not the 3270 series displays. The PC
‘connects directly to the 3274 control unit.

3270-to-Processor Local Attachment

Local host processor attachment is via selector, byte multiplexer,
or block multiplexer channel on the S/370 models and via byte
multiplexer or block multiplexer channels on 3030, 3080, 4341,
and 4381 processors with 3270 control unit attached to 1 of 8
positions on channel interface (note that IBM does not
recommend non-DDC subchannel attachment to block
multiplexer channel or to selector channel because of less than
maximum throughput considerations) @ the 3270 can locally
attach to a display adapter or to the byte multiplexer on the 4321,
4331, or 4361 e CPU channel provides 3270 control unit with
display/print data, and with control instructions needed to
operate attached terminal devices ® terminal buffers store data
forwarded via control unit for display/ print or modification e
local-attached 3270 control units may be positioned no more than
200 feet from processor channel @ all 3274 Models control units
except the "C" models are used for local attachment.

Remote host processor attachment is via communication facilities

to channel-connected transmission control units/adapters;"

however, certain remote 3270 control units can communicate via
communication controllers or adapters without recourse to
modem or communication facilities in a direct-connect mode (see
3270 Controllers and Communications sections for other
particulars). :

3270-to-Terminal Device Attachment

The 3274 attaches Category B terminals via direct cable
connection at distances up to 2,000 feet from terminal adapter ®

3274 Category A terminals can be located up to 4,900 feet from .

controller.
3270 Communications Attachment

The 3270 display system communicates with a remote processor
via half-duplex data transmission on a single point-to-point
half-/full-duplex or multipoint full-duplex facility in BSC and/or
SDLC protocol @ dedicated (leased) private line facilities can be
employed with any 3270 control unit @ switched (dial) public
telephone facilities can also be employed with certain 3274
models ® IBM or independent vendor-supplied modems can be
employed.

All remote 3270 models communicate with S/360, S/370
(including 3030 and 3080), or 4300 processors by transmitting to
a channel-attached 3704, 3705, or 3725 communication front
end; they can also transmit to integrated adapters on the S/370
Models 115, 125, 135, and 138 or on the 4300 (1601 ICA). Only
1 remote host processor may be directly attached to a 3270.
3270-type display printer and line printer terminals cannot
;-eniotely attach to 3270 control units via transmission line
acilities.

System Maximums

System Maximums e 640K bytes of memory, 1 10M-byte fixed
disk and 1 360K-byte diskette drive or 720K bytes on 2 diskette
drives; one printer; one display; one keyboard and communi-
cations link to 3270 system @ 3270 can have up to 128 logical
terminals on up to 32 physical terminals @ other PC options,
specifically an asynchronous line adapter are supported by
requiring supplanting of another option in the expanded system
described above.

O Packaged Systems

5271 Base System Unit e includes CPU, memory expandable to
640K bytes, and integrated adapters for connecting keyboard,
diskette, display, and the 3270 system; basic system has eight
expansion slots, basic system features implemented leave from 1
to (Model 6) to 4 (Model 2) slots available for options determined
by the user. !

8271-2 System Unit e includes 5271 Base System Unit, 256K
bytes of main memory, keyboard, one dual-sided diskette drive,
documentation @ standard features use 4 of the 8 option slots e
requires 5151 monochrome or 5272 Color display, 3270-PC
Control Program and PC-DOS 2.0 or 2.1:

$4,290 prch  $378/$244/NA/NA maint

827 1-4 System Unit e includes 5271 Base System Unit and all
5271-2 features but with 320K-byte memory, 64/256K adapter,
second diskette drive, and graphics printer adapter e standard
features use 6 of the 8 option slots:

8,319 814/330/NA/NA

85271-6 System Unit e includes 5271 Base System Unit and all
5271-2 features but with 320K-byte memory and 64/256K-byte
adapter, 10M-byte hard disk with adapter, and printer adapter for
attachment of 5152 graphics printer as standard features e
standard features use 7 of the 8 option slots ® requires 5151
Monochrome or 5272 Color Display, 3270-PC Control Program
and PC-DOS 2.0 or 2.1:
7,180

723/466/NA/NA

O CcpPu

The IBM 3270 Personal Computer is based on the Intel 8088
microprocessor. For PC 1 and PC/XT users who need to perform
floating-point arithmetic, logarithmic, and trigonometric
functions, IBM offers an 8087 math coprocessor option, but this
option is none of those formally offered for the 3270-PC. IBM
states that it does not accept responsibility for options it has not
formally endorsed.

Intel 8088 Processor e 8-bit data bus interface, 16-bit internal
architecture, direct addressing to 1M bytes of memory, 16-bit
register set with symmetrical operations, 24 operand addressing
modes, 8-bit and 16-bit signed and unsigned arithmetic with
binary and decimal operands ® 210-nanosecond cycle time;
4.77-MHz clock speed.

O Memory

827 1-2 Main Memory e 256K bytes on a system board; 64K-bit
chips with parity checking, 250-nanosecond access time;

PRCH: purchase price. MAINT: annual charge for
maintenance coverage; first figure is on-site maintenance,
second figure is for annual pickup/delivery option, third
figure is for carry-in repair, and fourth figure is for mail-in.
.Il\’g& Zot available. NC: no charge. Prices effective as of May
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memory expandable to 512K-byte using 64K/256K-byte
Memory Expansion Board or to @ maximum of 640K-byte using
two expansion boards.

852714 & 8271-6 Main Memory ® 320K bytes; the first 256K
bytes are on the system board and the next 64K bytes are on a
1501013 64K/256K-byte memory board with 1 of the 4 possible
64K-byte modules implemented; the 1501013 board takes up
one option slot although it is a standard feature; expansion to
512K-byte using 3 more 64K-byte modules on the 1501013
board; a second (optional) 1501013 board, using one more option
slot, is needed to expand from 512K bytes to 640K bytes.

1501013 64K-/256K-byte Expansion Option e allows
3270-PC to be expanded beyond the 256K-byte capacity of the
initial system board e single circuit card capable of carrying four
1501003 64K-byte modules; one board with a 64K-byte module
is implemented in the basic Model 4 and Model 6 systems as a
standard feature ® 2 expansion cards can be added to the Model
2 system and 1 to Models 4 and 6 in addition to the initial memory
card(s) in order to expand from 256K bytes to 512K bytes and
from 512K bytes to 640K bytes; the memory ceiling of 640K bytes
means that last card can carry only 2 modules:
$328 prch $38/$30/%$24/%$21 maint

1501003 64K-byte Module ® provides 64K-byte plug-in
module; attaches to 1501013 Expansion Board:
168 NC/NC/NC/NC_*

3270-PC ROM e 40K bytes @ includes BASIC-80 Interpreter
and operating logic for cassette level system, and built-in
power-on diagnostic self-test.

0 170

The 3270-PC 5271 System Unit includes 8 slots, like a PC/XT
System Unit, but 4 to 7 slots are taken up by standard features.
Standard (and presumably optional) feature slot locations are
rigidly specified as follows.

Slot 1 (Long) @ 3270 System Adapter e standard to all models.

Slot 2 (Long) ® 1501013 64K-/256K-Byte Expansion Board e
standard on Models 4 and 6; optional on Model 2.

Slot 3 (Long) @ unassigned.

Slot 4 (Long) e 3270-PC Display Adapter; this adapter, which is
standard to all models, can attach either a 5151 monochrome
display or a 5272 color display, unlike other PC display adapters.

Slot 5 (Long) @ 1602501 Fixed Disk Adapter e standard on
Model 6, optional on Models 2 and 4.

Slot 6 (Long) e 1503780 Diskette Adapter ® standard on all
models.

Slot 7 (Short) ® 1505200 Printer Adapter @ standard on Models 4
and 6, optional on Model 2.

Slot 8 (Short) ® Keyboard Adapter @ standard on all models.

Thus Model 2 has 4 unassigned slots, Model 4 has 2 and Model 6
has 1. The primary candidate for the unassigned slot is a second
64K-/256K-byte Expansion Board, needed to expand memory
beyond 512K bytes. However, IBM also allows attachment of an
asynchronous adapter (RS-232C), allowing a second
communications line or other RS-232C-compatible device. If one
of these options is chosen, memory can only be expanded to
512K bytes on Model 5.

The expansion units supported on other PC systems are not
currently supported on the 3270-PC. Disk and diskette adapters
each support 2 drives but there is room for only 2 drives in the
system unit. Therefore Model 6 systems with a fixed disk
implemented do not permit the diskette subsystem to expand to 2
drives. Since fixed disk systems already have a standard diskette
drive, a user who wants a second fixed disk would have to either
use a third-party add-on drive, since the fixed-disk adapter for
dual drives is already in the system, or would have to add IBM's
(unsupported) expansion unit and test it for problems.

The 1/0 restrictions on the 3270-PC, particularly the lack of
support of an expansion unit, may be a temporary problem. It is
difficult to see why IBM would disallow the disk expansion since

the disk and diskette adapters, which can each support 2 units,
are already in the system.

0O Communications

The primary communications controller for the 3270-PC is the
3274 communications system. The same functions are also
supplied by the 4300 display/ printer adapter. For a description of
the 3274 control units and the communication services they
render, see report 950-1048-3270.

IBM also offers an asynchronous communications adapter for the
3270-PC. Although IBM doesn’t mention it, there seems to be no
apparent reason why this adapter couldn't be used to establish
communication with independent hosts (i.e., other than those
communicating with the 3274 control units) via leased lines on
the switched network.

1502074 Asynchronous Communications Adapter e
single-port, asynchronous, half-/full-duplex interface module
provides RS-232C or 20-mA current-loop signal levels;
software-selectable data rates of 50 to 9600 bps; 5 to 8 data bits; 1
start bit; 1 or 2 stop bits; odd, even, or no parity; optional
system-interrupt generation e includes 25-pin, D-shell male
connector and jumper block e requires system expansion slot:

$120 prch NC/NC/NC/NC maint
1502067 Communications Adapter Cable:
78 NC/NC/NC/NC

0 Disk

All 3270-PC models include a diskette drive and adapter as a
standard feature. A fixed disk can be attached to any system, and
is standard to the 5271-6 system package. See [/O for a
discussion of expansion difficulties.

1503780 5.25-Inch Diskette Adapter ® standard to all
3270-PC models; supports attachment of up to two 5.25-inch
diskette drives ® maximum of 1 adapter per system ® requires
system expansion slot number ® manufactured by Tandon
Corporation:

NC prch NC/NC/NC/NC maint

1503800 5.25-Inch Dual-Sided Diskette Drive @ 360K-byte,
5.25-inch, dual-sided, 180K bytes per side; 40 tracks per diskette;
48 tracks per inch; 6-millisecond track-to-track access time;
20,480-byte-per-second transfer rate; 300 revolutions per minute
e maximum of 2 drives per 1503780 5.25-Inch Diskette Adapter
providing there is space in System Unit e user installable in
System Unit housing e requires 1503780 5.25-Inch Diskette
Adapter ® manufactured by Tandon Corporation:
829 88/47/38/33

1602500 Disk Drive @ for PC 1 e 10M bytes of fixed disk
storage using same physical dimensions and mounting as
diskette drive e 90-millisecond average access; 512 bytes per
sector, 17 sectors per track, 306 cylinders/tracks per surface;
3,600 rpm; can be installed in the §161-1 Expansion Unit for the
5150 to expand disk capacity from 10M to 20M bytes; not
available for 5161-2 e requires DOS 2 and 1602501 Adapter:
1,698 298/235/190/168

1602501 Fixed Disk Drive Adapter ® provides buffering, error
detection/correction, and DMA data transfer control for 1 or 2
1602500 10M-byte fixed disks @ located in slot @ requires 1 full
feature slot, DOS 2 or 2.1:
698

NC/NC/NC/NC

O Terminals/Workstations

Standard 3270-PC Screen Management features permit the user
to view all or part of a presentation space (a logical screen).
Screens of up to 3,440 characters are supported although those
larger than 2,000 will have to be scrolled. Operating software
controls screen windows that can view portions or all of up to 10
logical screens; windows can be moved to anywhere on or off the
screen. Different foreground and background colors can be
defined for different host sessions providing they are not using
extended data stream attributes. The 5151 display can be
attached to the system but the 5272 is the display really tailored to
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the 5271 System Unit. Unlike other PCs both displays attach to.

the same (standard) adapter.

5272 Color Display e 14-inch, 8-color monitor; 720x350 pixels
for graphics; 1920 characters for host and notepad sessions, 2000
characters for PC-DOS 2.0 or 2.1 sessions:

$998 prch $90/$68/NA/NA maint

5151-001 IBM Monochrome Display ® 11.5-inch diagonal,
green phosphor screen; 25-row x 80-character display format;
7x9 dot-matrix character formation in 9x12 field e upper-/
lowercase alphanumeric characters; special characters;
line-graphic characters ® character/field attributes include:
underlining; blinking; normal/high intensity; reverse image;
non-display e includes signal and power cables ® requires
standard 3270-PC Display Adapter
44/38/28/28

5271-5730 Keyboard e typewriter-style, special alphanumeric
keyboard e 3270 host keytop graphics printed in black; keytops
unique to PC-DOS operations are printed in blue @ adjustable
slope @ all noncontrol keys feature auto-repeat ® keystroke
record/ play function to common key sequences; program
function keys; ALT key permits access to all 256 ASCII and
special characters @ attached to System Unit via a coiled cable o
included in packaged systems and available separately:
270 NA/NA/NA/NA

O Printers

The IBM 3270 Personal Computer supports an optional printer,
attached via a separately available adapter, which is a standard
{Sezaélirez on 5271-4 and 5271-6 System Units and optional on the

1505200 Printer Adapter ® supports attachment of 5152-002
and compatible Graphics Printers; intended for use with systems
configured with a Color/Graphics Monitor Adapter e requires
system expansion slot number 7 (short slot):

$180 prch NC/NC/NC/NC maint

5152-002 Graphics Printer e 80 cps; bidirectional printer
allowing mixing of text and graphlcs ©9x9 dot matrix; 40, 66, 80,
or 132 characters per line @ requires 1505200 adapter'

598 63/80/40/38

1525612 Printer Cable @ 6-foot cable connects 5152-002
Graphics Printer to 1505200 Printer Adapter or 1504900
Monochrome Display and Printer Adapter:

88 NC/NC/NC/NC

5182-001 PC Color Printer ® 200-cps bidirectional dot matrix
printer ® 132 columns @4 print modes include draft (200 cps), text
(110 cps), APA graphics, and near-letter-quality (35 cps); 4-band
ribbon mixable to produce 8 colors ® 6K-byte print buffer fixed
proportional spacing, 10, 12, 17.1 nominal fixed pitch with
double width at each pitch; 13.5-inch print line; 3 resident fonts ®
tractor feed and manual single-sheet feed; up to 4 part forms e
requires parallel printer adapter on PCjr; requires standard
printer signal cable; Printer Adapter, or on Monochrome Display
and Printer Adapter software compatible with the 5152-002
graphics printer:

1,998 868/488/368/368
¥

¢ END
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IBM 3705-11 & 3705-80 Communication Controllers
3705-1l Models E, F, G, H, J, K & L and.3705-80

Models M81,

M82 & M83

B PROFILE

Function e programmable local/remote communications
controllers.

Associated Systems/Networks e IBM S/370, 303X, 3081, and
4300, single-/multiprocessor SNA networks @ S/360 Model 40
upwards in 270X emulation mode only e X.25 gateway from SNA
to other networks @ supports up to 16 full-duplex 9600-bps lines
(3705-80) or 352 half-duplex 9600-bps lines (3705-1I) ®
maximum line rate of 230K bps e supports up to 2 (3705-80) or 4
(3705-1I) channel-attached hosts simultaneously; other hosts
attached through remote 3705s.

Operating Systems @ NCP or EP generated and loaded from host
running under DOS/VS and/or OS/VS environment;
ACF/NCP/VS can be shared by up to 8 hosts: 4 connected
through channels and 4 through communications lines no more
than 1 SDLC data link away e current NCP version is ACF/NCP
Version 3 for 3705.

Program Development/Languages o via SSPs at host facilities;
SSPs provide control program macro language, assembler, and
load/dump utilities.

Processor @ 32K- to 512K-byte memory; no disk support.

First Delivery o 1973 (first 3705); 1976 (3705-11 Models E
through H); 1979 (3705-I1 Models ] through L); 1981 (3705-80).

Systems Delivered e over 56,000; over 20,000 in U.S.

Comparable Systems ¢ NCR/COMTEN 3600 Series, and
Amdahl 4705; Memorex 1380, Computer Communications CC
Series and other independent front-end manufacturer models
offer 270X/370X emulations with BSC or BSC/SNA/SDLC

PURCHASE PRICE RANGE hardware & software [N

S.yr maint/serv fee [ ]

system software
$28.1K to $118K
cpu complex
$36.6K to $136.5K
1/0 & communications
$3.3K to $280K

$100K $200K $300K $400K  $500K
total system (sum of above)
I | $68K to $5314K
1 | | ] | ] | | 1 J
$200K $400K $600K $800K $1M

IBM 3705 PURCHASE PRICING bar graphs illustrate price ranges for small to
large systems, with solid bars reflecting software/hardware purchase pricing,
and open bars reflecting 5-year service/ maintenance fees associated with large
system ® SMALL SYSTEM is based on IBM 3705-81 packaged system (includes
NCP/VS and EP systems software, CPU, 256K-byte memory, and 4
RS-232C/V.24 communications interfaces) and the following option: ACF/NCP
3.0 and 1551 Type 1 channel 1/0 & communications adapter ® LARGE
SYSTEM is based on IBM 3705 Model L4 packaged system (includes CPU,
512K-byte memory, and 4 frames) and the following options: ACF/NCP/VS
V3.0, SSP 2.2, X.25 NPSI 1.3.1, EP/3705, NTO 2.1, Non-SNA Interconnection
and other systems software; and I/0O & communications hardware including: two
1542 Type 1, one 1543 Type 3, and one 1544 Type 4 channel adapters; two 1642
Type 2, one 1643 Type 3, and one 1644 Type 4 scanners, 256 2400-bps lines,
and one 240.6K-bps line.

capability as replacements for IBM 3705 controllers running in
Emulation Program (EP) mode e larger number of front-end
models offer communications control capability in nonemulation
or other IBM terminal emulation modes ® Amdahl uses IBM
software; NCR Comten uses its own software.

Vendor e International Business Machines (IBM) Corporation,
Information Systems Group e National Accounts Division; 1133
Westchester Avenue, White Plains, NY 10604; 914-696-1900 e
National Marketing Division; 4111 Northside Parkway, Atlanta,
GA 30327; 404-238-2000.

Canadian Headquarters e IBM Canada Ltd; 3500 Steeles
Avenue East, Markham, ON L3R 271 e 416-474-2111 e offices
located in other cities in Canada.

Distribution e worldwide via local IBM sales/service offices.
GSA Schedule e listed.
B ANALYSIS

As of September 28, 1983, the IBM 3705 and 3706 were placed
in limited new production. The operating system software has
been frozen at ACF/NCP Version 3 for the 37085. All new releases
will be for the IBM 3725 only.

The IBM 3705 software-programmable controllers relieve host
processors of many data communications and networking tasks.
Functioning under a Network Control Program (NCP) generated
on and loaded from a 370, 3030, 4300, or 3080 series compatible
host, the 3705 assumes such communications overhead functions
as polling/addressing, link control, line error recovery, dynamic
buffer control, character code translation, line control, character
recognition, line timeout, character assembly/disassembly, and
error checking/recovery. An Emulation Control Program (EP)
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also allows 3705 to operate as replacement for hardwired 270X
series adapters/controllers.

The 3705 controller, running under a partially unbundled
combination of one of the ACF/NCP/VS licensed program
products with the appropriate NCP/VS Corequisite SCP, assumes
more advanced networking functions associated with other IBM
ACF products and SNA architecture. In this environment, the
3705 is the keystone of the network, governing access to/from
multiple hosts. Cross-domain message routing allows data flow
between adjacent 3705s as well as from stations within or outside
the domain. Network recovery and resource availability are also
en}(l_lanced under the auspices of 3705s functioning in an ACF
mode.

The 3705 supports attachment of up to 16 full-duplex (3705-80)
or 352 half-duplex (3705-II) 9600-bps lines, with similar lower
limits for higher data rates. The 3705 supports simultaneous
operations from up to 2 (3705-80) or 4 (3705-II) channel-attached
hosts, has maximum line rate of 56K bps (3705-80) or 240K bps
(3705-1I), can operate in a remote line concentrator as well as
local host-attached mode, can handle both 270X emulation and
regular network control program simultaneously, and has ACF
compatibility with IBM’s SNA architecture.

With the X.25 Packet Switching Interface (NPSI), the 3705
provides a gateway to X.25 networks from SNA networks. The
latest release allows SNA networks to be interconnected through
X.25 networks. The interface also supports the X.21 device
connect protocol as well as X.29 and X.28 protocols.

Programs for the 3705 are generated on the S/370-compatible
host using a macro language to specify system parameters:
configuration, number of connections to hosts, number of hosts,
type of lines used, number of lines, speed of lines, and so on. The
same source code generates the access method (VTAM or TCAM)
in host so the 2 programs work together compatibly. In an SNA
network, the 3705 functions as an intermediate node and all host
nodes must connect to it to gain access to the network. The 3705
Network Control Program (NCP) obtains its directions from the
access method (VTAM or TCAM) in the host. Once operations are
initiated by the access method, the 3705 can operate
independently of the host. The IBM 3725 essentially replaces the
3705. The 3725 is not software or hardware compatible with the
3705, but IBM has generated versions of NCP, EP, SSP, X.25,
NPSI, VTAM, and TCAM to bridge the 3705 and 3725
environments. This software allows 3705s and 3725s to coreside
on SNA networks.

IBM's freezing of ACF/NCP at Version 3 for the 3705 is not
surprising; the 3705-I has been available since 1976 and the
3705-80 since 1981. It has already outlived many predictions of
its demise. The phase-out period will be long and slow because so
many 3705 systems are installed and they are reliable.

O Ease of Use Features

Programs for the 3705 are generated on the S/370-compatible
host using a macro language to specify system parameters:
configuration, number of connections to hosts, number of hosts,
type of lines used, number of lines, speed of lines, and so on. The
same source code generates the access method (VTAM or TCAM)
in host so the 2 programs work together compatibly. The 3705-80
consists of preconfigured models with few selectable features,
thus they are easy to configure.

0O Modes of Operation

The 3705 can emulate the operation of the hardwired IBM 270X
front-end controllers. It can operate as a local/remote front end to
1 or more S/370-compatible hosts. It can perform both functions
concurrently. In an SNA network, the 3705 functions as an
intermediate node and all host nodes must connect to-it to gain
access to the network. The 3705 Network Control Program (NCP)
obtains its directions from the access method (VTAM or TCAM) in
the host. Once operations are initiated by the access method, the
3705 can operate independently of the host.

O Strengths

The 3705 has served a central role in IBM's approach to
networking and distributed processing via SNA and BSC/SDLC

protocols; this status plus a tull array of controller sizes, I/O and
line modules, and control program support allow users to start
small and eventually migrate upwards to large, more advanced,
ACF-accessed multiprocessor networks with a high degree of
hardware/software compatibility.

The mantle has now been passed to the 3725, one of the 3705's
main strengths was its reliability, which the 3725 will find hard to
beat. The 3705, however, can reside compatibly on SNA"
networks with the 3725.

O Limitations

The 3705 has been on the market since 1973 and has finally
been replaced by the 3725 with substantially improved
price/performance and {lexibility. The 3705 is hard to configure
with many separately priced parts to be assembled. The relative
simplicity of the 3725 is a great relief to IBM SNA network users.

The 3705 has limited memory, no disk storage, no local program
development, and no I/O devices; limitations that made it a
worthy candidate for replacement.

® SOFTWARE

0O Terms & Support

Terms o terms vary depending on whether the package is
designated as a System Control Program (SCP), Program Product
(PP), Field Developed Program (FDP), Installed User Program
(IUP), or Programming Request For Price Quotation (PRPQ) e
SCPs are bundled in the system and incur no license fee ® most
PPs incur a perpetual monthly license fee for each copy; some
PPs can also have a lower Distributed System License Option
(DSLO) for multiple copies; recent PPs also incur an initial license
charge followed by the perpetual monthly license fee ® most
FDPs, IUPs, and PRPQs have a monthly license with a definite
time limit (usually 12 or 24 months) after which no additional
charges are levied; IBM occasionally supplies “standard” pricing
on PRPQs, but most frequently makes individual quotes on
inquiry only; a small number of programs in all categories can be
purchased for a one-time charge; a small number of recently
announced programs require an initial fee in addition to the
monthly license fee.

Support e support/maintenance policies have been in transition
for a number of years, and a variety of pricing/support
arrangements are in effect, particularly for PP software e the
support category A (central and local field engineering service), B
(central service), or C (support withdrawn) for older PPs described
the type of service bundled in the license fee at no extra charge;
the only other alternative was local service at an additional
charge e some older PP software licensing includes central
service plus either local service provided by IBM Field
Engineering (LS) or local assistance provided by IBM systems
engineers (LA) until a specified date @ since 1979, access to a
central database containing information on a large percentage of
IBM's installed base has been included for the currently
supported PP releases at no extra charge, but local program
support incurred a monthly charge (MLPSC); in 1980, an
additional lower fee (MALPSC) was charged for identical
programs at the same site or at those distributed sites which could
transmit programs to a central site for local service; in 1981, the
price structure was revised to combine the 2 fees into a monthly
multiple licensed program support charge (MMLPSC) effective
on new orders, but the MALPSC was retained until December
1982 for existing customers ® FDPs and IUPs are provided on an
as-is basis without warranty, but certain programs designated
extended support (ES) are provided with central service, usually
at no extra charge; FDPs and [UPs are developed by IBM in
conjunction with a particular installation; FDPs belong to IBM,
whereas [UPs belong to the coauthor/user, but are licensed
through IBM e SCPs are divided into 2 classes; Class 1 includes
most major operating systems as well as NCP/VS, NCP/VS
corequisite SCP, and EP SCPs; Class 1 is divided into 3
categories: MPSC/MAPSC/MMPSC (A/B/C); these correspond
to MLPSC/MALPSC/MMLPSC charges, respectively; all SCP
charges depend on the processor model; the 3705 SCPs all fall
into Class 1 category C.
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3705 SCP Support e for NCP/VS Release 5, NCP/VS
Corequisite SCP and/or EP:
NC/NC initl

NC/NC mo $25/$40 serv

O Operating Systems

The operating system residing in 3705 controllers governs data
transfers between stations and hosts in the communications
network. It is generated at the host using IBM-supplied macro
language, assembler, and utility software. The operating system is
loaded from the host, and executed in response to host
commands. It takes 2 forms; Network Control Program (NCP) for
full programmable front-end processing tasks, and Emulation
Program (EP) for emulating IBM 2701/2702/2703 (270X)
hardwired controllers. EP and NCP/VS can both be obtained as
System Control Programs (SCPs), which are in the public domain
and hence do not incur license fees. If Advanced Communication
Function (ACF) licensed program products (PPs) associated
specifically with NCP/VS are added to the system, then a special
version of NCP/VS Release 5.0, called ACF/NCP corequisite
SCP, must be used. This combination SCP and PP is the actively
developing element of 3705 and SNA control software;
developments in the EP SCP operating mode are few and far
between. The non-SNA interconnection facility is a step in the
direction of eliminating EP, PEP, and NTO.

I local program support is required for an SCP, a single fee is
charged based on the processor rather than the number of SCPs.

O Communications/Networks
NCP Software

NCP/VS Release 5 (R5) e manages the physical communi-
cations network: includes functions associated with conventional
transmission control units such as control character recognition,
line time-out control, error checking, and character
assembly/disassembly; such functions are usually performed by
NCP/VS software rather than 3705-II hardware o NCP/VS also
assumes most qf the communications line control from host
access method; such functions include multipoint line
polling/addressing, switched network dial/answer, character/
bit/buffer interrupt control, control character insert/delete,
asynchronous/BSC character code translation into/out of
EBCDIC, dynamic buffering, local/remote controller
block/message transmission control, error recording/
diagnostics, error recovery/diagnostics, and certain other
channel/terminal access/delay functions ¢ NCP/VS also
incorporates certain dynamic control functions such as line
activate/deactivate, line status request, ID/polling/addressing
character, replacement, multipoint poll/address order change,
and rescheduling @ concurrent NCP and EP mode operation via
Partitioned Emulation Programming (PEP); for 3705 operation as
remote communications concentrator; and for speed selection
involving lines equipped with IBM modems e SDLC/BSC path

enhancement provides SNA apphcahon driven 2-way path
between host positive credit session of 3651 retail system and
specitic BSC device via 3705 e requires 3705 with 48K-byte
memory, 1541 Type 1 channel adapter, and 1642 Type 2
communications scanner e program number is 5744-BA2 for
OS/VS and 5747-AJ2 for DOS/VS environments @ nonlicensed
bundled System Control Program (SCP).

ACF/NCP/VS Corequisite NCP/SSP SCP o version of
NCP/VS Release 5 and its corresponding SSPs, which are
modified to operate in conjunction with ACF/NCP/VS licensed
program products; no license fee is incurred, but local program
support for the SCP component entails a fee based on the
machine model (see Support); local program support for the
licensed program product (PP) component is associated with the
program product like any other PP (see 5735-XX1).

5735.XX1 ACF/NCP/VS Version 1, Release 1 (V1, R1) o

Advanced Communications Function (ACF)/NCP/VS V1 Rl

operates in conjunction with host ACF/TCAM/VS and/or
ACF/VTAM/VS access methods to extend NCP/VS capability to
SNA single or multiprocessor networks; compatible with non-ACF
TCAM/VTAM application programs e multiple system
networking allowing cross-system message routing independent
of host control via 3705(s) after session is established; distributed

processing and enhanced resource sharing between multiple
host or host-subsystem networks; and consolidation of
multisystem communications management, user-written
transaction routing and message switching applications in single
controller e single system networking allows the sharmg of 3705
facilities by mixture of host access methods; and minimizing data
congestion and buffer depletion in host or 3705 by control of
message flow e supports up to 2 (3705-80)/4 (3705-II) host
channel adapters allowing concurrent communications with up
to 2/4 access methods in 1 or more attached hosts supports
1544 Type 4 channel adapter 3705 cycle steal operation in
conjunction with host e supports full-duplex 56K-bps line set
operations @ supports cross-system message routing for direct
communications between locally attached 3705s and
ACF/NCP/VS via half-/full-duplex SDLC lines; message routing
between SDLC device and destination ACF/TCAM or
ACF/VTAM processor independent of host; and direct message
routing for adjacent ACF/NCP/VS programs without host
intervention e supports cross-system message routing between
async/BSC devices and destination processor independent of
host ® maintains sessions on nonswitched SDLC lines and
cross-system routing during host system failure @ supports remote
or local 3705 to be reconfigured as remote controller under
control of different host system o requires ACF/NCP/VS
corequisite SCP, 5735-XX3 SSP ACF/NCP/VS, and 3705.

5735-XX1 ACF/NCP/VS V1, R2/R2.1 e R2 offers
enhanced SDLC data link and terminal test features, dynamic
reconfiguration capability for SNA/SDLC nonswitched devices
for greater networking flexibility e R2.1 supports LPDA (Link
Problem Determination Aid), 230.4K-bps operations, and other
enhancements supported under DOS/VS R34, DOS/VSE,
OS/VS1 R6.7/7.0, and MVS R3.7/R3.8; operates with TCAM
10.0, VTAM 2.0 (OS/VS1 and OS/MVS), ACF/TCAM (V1, V2
R1/R2/R3), ACF/VTAM (R1/R2/R3) e each includes functions
of previous ACF/NCP/VS releases e supports CCITT X.25 Packet
Switching Interface Releases 1 and 2 o requires ACF/NCP/VS
corequisite SCP, 5735-XX3 SSP ACF/NCP/VS, and 3705-II with
96K-byte memory.

5735-XX1 ACF/NCP/VS V1, R3 o offers enhancements
such as support of parallel SDLC links between adjacent 3705s,
logical groupings of links between adjacent network nodes,
multiple session-selectable transmission priority levels, and
certain other networking, data flow, and verification/error
features e supported under DOS/VS R34, DOS/VSE, OS/VS1
R7.0, and MVS R3.8; operates with ACF/TCAM (V1, V2
R1/R2/R3), ACF/VTAM (R1/R2/R3) @ supports functions of
previous ACF/NCP/VS releases, and NCP/VS 5.0 except for
SDLC/BSC 2-way path function e supports CCITT X.25 Packet
Switching Interface Release 3 @ both require ACF/NCP/VS
corequisite SCP, and 5735-XX3 SSP ACF/NCP/VS program
product; R2 requires 3705 processor with 96K-byte memory,
while R2.1 requires 3705 with 128K-byte memory:
$1,190/$893 initl $213/$160 mo  $55/$88 serv

5735-XX9 ACF/NCP/VS Version 2 Release 1 (V2,R1) for
3705 e compatible with 5735-XX9 for 3725; includes the
capabilities of V1 R3 plus expanded trace facilities and the
capability of loading PEP load modules using data links o trace
facilities include a generalized path information unit trace;
support for the session trace for NLDM licensed program,
enhanced address trace and a dispatcher trace o a Network
Performance Analyzer function is also included o this is
generated using a corresponding Version 2 of the ACF/SSP
(5735-XXA) e designed to operate with VSE/AF R3, OS/VS1 R7,
MVS R3.8, MVS/SP R13.1; will operate with MVS/XA in 24-bit
addressing mode @ supports and can communicate with
ACF/SSP V.2, ACF/TCAM V.2R3 and 4, ACF/VTAM V1 R3 and
V2, EREP NPA-Host R1.3, NPDA V2, and NLDM host and with

"INITL: first figure is initial charge for primary system;

second figure is for distributed system (DSLO). MO: first
figure is monthly license charge for primary system; second
figure is for distributed system (DSLO). SERV: first figure is
monthly service charge for a single system (MLPSC); second
figure is for multiple systems (MMLPSC). NA: not applicable.
NC: no charge. Prices effective as of June 1, 1985.
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ACF/NCP V1 R21, R3, and V2, EP for 3705 and 3725, NTOR2,
X.25 NCP PSI R3.1, and NRF on other 3705s or 3725s:
1,190/893 238/179 55/88

5667-124 ACF/NCP Version 3 e designed for use with hosts
running MVS/370 or MVS/XA compatibility mode and for both
the IBM 3705 and 3725 e has no designated system control
programming corequisite ® supports capability for independent
SNA networks to communicate through SNA Network
Interconnection in conjunction with ACF/VTAM V2R2 running
on host; allows forced deactivation of SNA resources and
non-SNA lines; extends support to reporting of received signal
level execution of and LPDA (Link Problem Determination Aid)
commands on data multiplexed links and tail-circuit attached
links for IBM modems (3863, 3864, 3865, and 3868); improves
problem determination abilities through tracing the path of a
session and mapping physical addresses to logical names in
conjunction with Network Logical Data Management (NLDM)
Release 2 e all enhancements that were previously supported for
the 3725 in Version 2 are now provided for 3705 as well as 3725
in Version 3: reduced SYSGEN time due to removal of conditional
assemblies and key control blocks can be extended above 64K
boundary e for 3725 only, supports functional hardware
improvements including additional storage protection; 2M bytes
of memory; links across an intermediate node which can send up
to 127 blocks of data before requiring an acknowledgement; port
swapping; and enhanced start/stop facilities @ SSCP in
ACF/VTAM V2R2 and ACF/NCP V3 can operate as a gateway
SSCP and gateway NCP to manage and control sessions that
cross SNA networks, providing SNA Network Interconnections
(SNI); 2 end points in different networks can be logically
interconnected through the gateway NCP; each network
preserves its own characteristics for naming, control, and
security; interconnected networks can partition the 16-bit
differently so that a 15-subarea network can be interconnected
with a 64-subarea network, addresses in one network are
transformed into corresponding addresses of the other network;
through alias name translation function of the Network
Communication Control Facility (NCCF) Version 2 each network
can have its own name structure ® BSC 3270 terminals can
conduct cross-network sessions; networks can be interconnected
with multiple gateway NCPs; a gateway NCP can interconnect up
to 255 networks and can connect to any pair of networks; all cross
domain LU-LU sessions are supported across networks e a
gateway NCP can be owned by up to 8 SSCPs at a time; the
individual SSCPs may or may not be gateway SSCPs e the
gateway NCP can also perform other NCP functions consistent
with available storage and performance capabilities ® according
to IBM statement of intention, ACF/NCP Version 3 is last NCP
release for 3705, thus no further functional enhancements for the
3705 NCP are planned; also no functional enhancements are
planned to ACF/NCP for OS/VS1; IBM will continue to enhance
ACF/NCEP for the VSE environment and requires ACF/SSP V2R2
(5735-XXA) on host system for generation of ACF/NCP V3;
operates with MVS/SP V1 and MVS/XA for extended
architecture processors (24-bit mode); use of partitioned
emulation programming with ACF/NCP V3 requires EP e
ACF/NCP V3 supports ACF/TCAM V2R4, ACF/VTAM V1R3
(MVS only), ACF/VTAM V2R1 (MVS only), and ACF/VTAM
V2R2 at the functional level of the access method; ACF/NCP
V1R2.1, V1IR3, V2 (3705 and 3725) and V3 can communicate
with ACF/NCP V3; ACF/NCP V3 is compatible with ACF/SSP
V2R2, EREP MVS, NPA-Host Program offering (5798-CZR),
NPDAV?2 or V3, NCCF R2 or V2, and NLDMR1 or R2 running on
the host; ACF/NCP V3 is compatible with EP, NTO R2.1, NRF
R1.5, X.25 NPSI (fourth quarter 1984), and non-SNA
interconnection (first quarter 1985 for IBM 3725) running on the
3705/3725 e users may continue to order ACF/NCP V2, V1R3,
and V1R2.1 for 3705 and ACF/NCP V2 for 3725 after ACF/NCP
V3 is available:
2,5650/2,310

425/385 148/237

PEP Extension e Partitioned Emulation Program (PEP) extension
of NCP/VS or ACF/NCP/VS allows operation in Network Control
mode as well as in 2701/2702/2703 Emulation mode; supports
concurrent operation of emulation-type applications as well as
new or converted NCP/VS or ACF/NCP/VS programs e
supports features, terminals and attachments of EP/VS or

NCP/VS partition; also provides 2-channel NCP/VS support for
multiprocessor systems via 1541 Type 1 and 1543 Type 3
channel adapters; NCP/VS support is for virtual systems only e
under ACF/NCP/VS, PEP can operate on local 3705s, but
terminals under EP/VS cannot utilize ACF network facilities; PEP
enhances 2-channel 3705 operation; only first 2 channel
adapters can share EP functions of PEP e bundled into NCP VS or
A(f]F/ NCP/VS corequisite SCPs; no license charge; requires EP
software.

EP Software

Emulator Program (EP) e allows local-attached 3705/3725
controllers to function as IBM 2701 Data Adapter Unit, IBM 2702
Transmission Control Unit, and/or IBM 2703 Transmission
Control Unit e includes IBM Type | access methods that support
2701/2702/2703 as well as IBM Type Il and III or user-written
programs that interface with 2701/2702/2703 e multiple
subchannel line access (MSLA) feature in conjunction with 1544
Type 4 channel adapters on 3705 allows 2 adapters to be
attached to same/different hosts; EP can switch line control from
1 access method to another within the same/different hosts,
allowing 2 access methods connection to same line over separate
subchannels; allows load balancing of lines between 2 hosts
during busy periods, backup in case host, access method or
channel fails, and alternate line sharing for 2 access methods e
3705 EP operation with 2 1544 Type 4 adapters supports up to
352 lines at 45.5 to 50K bps @ runs on any 3705; supports up to 2
1541 Type 1 and/or 1544 Type 2 channel adapters, and BSC
1643 Type 3 scanner operation ® 3705-80 EP with 2 1544 Type 4
adapters supports up to 16 lines at 9500 bps; 1 high-speed
iattaéc}))ment supports 1 full-duplex or 2 half-duplex 56K-bps
ine(s).

5735-XXB Emulation Program (EP) e for IBM 3705 and 3725
communication controllers for use with host processors in
MVS/370 and MVX/XA compatibility mode environment e
available for IBM 3705 March 1984 and for IBM 3725 June 1984:
$1,365/$1,025 initl $256/$192 mo  $40/$64 serv

0O Program Development/Languages

5735-XX3 System Support Programs (SSPs) e generate NCP
and EP, and their various VS and ACF versions ® SSPs include
support programs for generating the control program, an
assembler, and loader and dump utilities; program generation
and the assembler are executed on the S/370-compatible host
processor, with utilities divided into portions that run on the host
and the 3705-II e for control program generation, IBM supplies a
generation language for specilying network configuration and
program options, and a macro library from which source
statements are expanded e the assembler operates on machine
instructions written in controller assembler language, on macro
instructions, and on assembler instructions; machine and macro
instructions are translated into object code, with assembler
instructions performing certain operations during assembly
process ® loader and dump utilities aid in debugging programs
and in forwarding program modules to the communications
controller via local channel attachment @ DOS/VS SSPs require
64K bytes of virtual storage; OS/VS SSPs require 192K bytes of
virtual storage ® non-ACF versions are bundled into SCPs.

§5735-XX3 SSP ACF/NCP/VS R2.1 e a program product
that provides SSP facilities to support ACF/NCP/VS R2.1 and R3
control programs:

$363/$272 initl $65/$49 mo $22/$35 serv

5735-XXA ACF/SSP V2 R1.1 e provides generation and
utility functions for ACF/NCP V2 on 3705, ACF/NCP V2 on
3725, EP on 3705 or 3725 e runs on host system under VSE/AF
R3, OS/VS1 R7, MVS/370 R3.8, and MVS/XA; requires
appropriate version of ACF/TCAM or ACF/VTAM; runs as
nonsystem task under operating system:

462/347 84/63 22/35

85735-XXA ACF/SSP V2R2 eruns on S/370-compatible host
with MVS/370 (MVS/SP R1) and MVS/XA (MVS/SP V2) in
compatibility mode ® provides generation and utility functions for
ACF/NCP V3 and its partitioned emulation programming (PEP)
extension for the IBM 3705 and IBM 3725 (5667-124) and for the
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Emulation Program (EP) for IBM Communication Controllers
(5735-XXB) e provides utility and load functions for ACF/NCP V2
but will not generate ACF/NCP V2; ACF/SSP V2 R1.1 will
remain available to support ACF/NCP V2 and Emulation
Program (5747-CH?2) for 3705 and Emulation Program Rl
(5735-XXB) for 3725 e enhances the ACF trace analysis program
(ACF/TAP) e PEP user requires 5735-XXB Emulation Program e
available January 1984:

462/347

O Other Facilities

5668-951 Non-SNA Interconnection e extends networking
facilities of ACF/NCP V2 for 3705/3725 to selected RIE devices
and Network Job Entry (NJE) subsystems; allows facilities to
transport BSC data through an SNA network, sharing SDLC links
e supports point-to-point leased line operation, EBCDIC or ASCII
code (dependent on subsystem support), and the following BSC
RIJE terminals: 3780 Data Communication Terminal; 3776 Model
1 Communication Terminal; 3776 Model 2 Communication
Terminal; 3777 Model 1 Communication Terminal; and IBM
terminals supporting the IBM BSC multileaving protocol, IBM
3777 Model 2; IBM System/360 Model 20, Submodel 5;
System/38 MRJE; System/34 MRIJE; System/ 370, 30XX, or 43XX
processors with a Workstation Package e supports the following
BSC NIJE subsystems: MVS/SP-JES2 Version 1 Release 3;
MVS/SP-JES2 Version 2; MVS/SP-JES3 Version 1 Release 3;
MVS/SP-JES3 Version 2; VM/RSCS Networking Release 2 and
Release 3; and VSE/POWER Version 2 Networking Support e

provides an interface to problem determination aids available in
ACF/ NCP V2 e supports SNA problem determination facilities in
lieu of EP diagnostic aids: NCP address, generalized PIU, and
Transmission Group line traces; NPDA; LPDA; NPA for logica]
and physical unit statistics; ACF/NCP dump utilities; ACF/TAP;
scanner interface trace (SIT) for 3725; and NLDM session trace
between BSC facility and VTAM SSCP e can be used in lieu of
PEP or EP for BSC RIJE terminals or BSC subsystem host-to-host
facilities ® can be used with NTO or NRF and can coexist with PEP
but non-SNA Interconnection-controlled BSC lines cannot be
alternated between non-SNA Interconnection and EP or NTO
BSC operation e available for IBM 3705 September 1983 and for
IBM 3725 fourth quarter 1984 (for MVS/370, MVS/XA, and
VSE/AF systems):

$1,605/%$1,440 initl $465/$419 mo  $40/%$64 serv

5668-981 X.25 NCP Packet Switching Interface (NPSI) o
provides gateway into X.25 packet-switched networks; conforms
to CCITT X.25 Level 1 recommendation offered in Releases 1, 2,
and 3 e requires CS2 or CS3 communications scanner on 3705
anfd ACF/NCP/VS program product with corequisite SCP
software.

X.25 NPSI R1 e provides basic link to X.25 networks and features
maximum packet length of 4092 characters and "Modulo 8"
package that requires acknowledgement by receiving node after
8 packets before transmission node will continue sending data e
functional equivalent to World Trade Packet Switching
attachment e supports protocol conversion for non-SNA devices;
cryptographic subsystem/access method products; SNA
communication to selected SNA devices via X.25 networks and
Network Interface Adapter (NIA); CICS/VS, IMS/VS, TSO, and
NCCF products; and coresidence on 3705 with NTO (Network
Terminal Option) @ runs under ACF/NCP/VS R2.1 and
B(g‘se;]\}lsiéite SCP, with ACF/TCAM V2 R2/3 OS/VS or

5668-981 X.25 NPSI R2 e supports subset of CCITT X.29 to allow
communication with start/stop, TTY 33/35, and other terminals
conforming to CCITT X.28 e user-written host application can
manage X.25 control functions e at application level, user writes
own packet assembly/disassembly (PAD) support for BSC or
other protocol e supports Modulo 8 and 128 levels of packet
numbering e supports X.25 diagnostic packet ® runs under same
software as Release 1

5668-981 X.25 NPSI R3 e allows interconnection of SNA nodes
through X.25 networks e supports CCITT X.21 nonswitched
interface adapter as physical attachment to X.25 network e runs
under ACF/NCP/VS R3 with ACF/TCAM V2 R3 (OS/VS only)
and/or ACF/VTAM R3 under OS/VS or DOS/VSE, with

84/63 22/35

appropriate corequisite SCP, processor, and memory features.

5668-981 X.25 NPSI R3.1 e functionally equivalent to NPSI
R4 which supports IBM 3725 only except R4 link access support
is LAPB e provides same features as R3 and adds NPDA support
and coexistence with 3725 licensed programs e supports line
speeds from 1200 to 56K bps, IBM cryptographic subsystem/
access methods products, host application management of X.25
control functions, and selected user {dcilities:
700/525 245/184 33/54

5668-963 Network Routing Facility (NRF) e designed to
provide ACF/NCP/VS users with a message routing facility;
resides in communication processor and routes messages
between various devices without using host facilities.

5668-963 NRF R1 e designed for use with IBM 3705; limited to
routing among up to 255 logical units (LUs).

5668-963 Network Routing Facilities (NRF) R1.5 e required for
operating with ACF/NCP V3; supports both IBM 3705 and 3725;
removes restriction of a maximum of 255 LUs (logical units)
supported by NRF R1; can define 255 PUs (physical units) per line
and 255 LUs per PU; can route to/from CICS/ VS host application
using IBM 3650 Plpelme Logical Unit (LU); can also route
between terminals in different subareas, i.e., attached to different
NCPs e allows forced deactivation of SN A resources being routed
through NRF R1.5; reduces buffer-size requirement from 92 to 72
bytes to match ACF/NCP V3 minimum buffer size; can provide
information on virtual routes (VRs), explicit routes (ERs) and
subareas between LUs to the NLDM R2 e requires ACF/NCP V3,
NTO R2.1, if routing messages to 3780 BSC devices, and
ACF/VTAM V2R2 if NLDM R2 is required ® NRF R1 is upward
compatible with NRF R1.5 except a new NRF PU macro must be
coded (needed to remove 255 LUs restriction) @ requires about
30K bytes of storage on 3705/3725 for static control blocks and
modules; additional storage required for each LU, routing related
tables, user-exit routines and control, and NTO R2.1 when used o
available March 1984 for 3705 and June 1984 for 3725:
3,205/2,405 1,070/803 226/362

85735-XX7 Network Terminal Option (NTO) R1 e extends
ACF/NCP V1 R2 and above to allow non-SNA terminals access
to SNA through record mode application program interface in
ACF/VTAM R2 and R3 and ACF/TCAM V2 R3 by appearing to
be SDLC 3767 communications terminals e support 2740 Model
1 and 2741 switched or nonswitched TWX Model 33/35
switched, and WTTY nonswitched terminals.

B735.XX7 NTO R2 e required to run ACF/NCP V2 which
supports 3705 and 3725:
600/450 188/141

5735-XX7 NTO R2.1 e for the IBM 3705 and IBM 3725;
required to operate in conjunction with ACF/NCP V3 e includes
all features of NTO R2 and provides availability enhancements;
allows forced deactivation of non-SNA lines attached to non-SNA
terminals supported by R2.1; all ABENDs in NTO R2.1 have
unique identifications ® IBM plans no functional enhancements to
NTO for OS/VS1 but does plan to enhance NTO in the VSE
environment e requires ACF/NCP V3 for IBM 3705 or 3725,
ACF/SSP V2R2 and appropriate access methods and operating
systems on host systems; requires 15 additional bytes of memory
over NTO R2 for each NTO terminal e available March 1984 for
IBM 3705 and June 1984 for IBM 3725:
600/450 188/141

16/285

11/18

'5798-CZT Network Program Analyzer (NPA) e collects

network operating data to identify performance problems, to tune
communications networks, and to gauge unused capacity e
consists of NPA host and NPS controller; NPA controller modifies
NCP to collect data on message traffic, error counts, line usage,
and 3705 utilization.

NPA Controller @ FDP product:
NA/NA 44/NA NA/NA

5798-CHZ 370X Trace Editor @ enhances 3705 dynamic trace
output for EP 2.2/2.3 users; controls the amount and type of
output, and reformats data into more readable display e output in
symbolic form representing CPU-to-3705-to-terminal/line
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connection @ FDP product; 12-month period monthly license
charge:

55/NA NC/NA NA/NA
5799-BAF 3705 PEP Extended e enhanced PEP extension

teatures for 3705 @ RPQ available on continuous monthly license
charge:

NA/NA NA/96 NA/NA

® HARDWARE

O Terms & Support

Terms e the 3705 Communications Controllers are available on a
purchase, 30-day rental, or 2-year lease basis ® IBM allows up to
60% of first-year rental/lease charges to be accrued towards
purchase @ lease plan cancellation charge is smaller of lease fees
for 5-month period or for 25% of remaining term; IBM guarantees
no more than 5% per year rate increase maximum for models
under lease contracts e lease plan allows for unlimited use; rental
plan subject to extra use charge of 1/176th of 10% of the monthly
rental fee for each hour in excess of 176 hours per month.

Support ® 3705 marketed and supported through nationwide
network of local IBM offices @ maintenance bundled into rental
and lease charges, and extra for purchased units; basic monthly
maintenance charges cited in text for purchased equipment only,
with availability on 9 consecutive hours, 7:00 AM to 6:00 PM,
Monday through Friday basis; extended service for weekends or
before/after standard hours at premiums over basic rate cited;
full, 24-hour, 7-day service adds 47% premium to fees.

O Overview

IBM 37085 controllers are programmable, communications
processors, software compatible with earlier 3704 and 3705-1
models, designed to assume some communications overhead of a
host processor in addition to performing control and message
processing functions associated with a transmission control unit
(TCU). As such, the 3705 relieves the host of many data
communications tasks as well as replacing conventional TCUs.

Data communications functions handled by 3705 under program
control include polling and addressing; data link control; line
error recovery; dynamic buffer control; character code
translation; line control; control character recognition; line
timeout; character assembly/disassembly; error checking and
recovery; and time and date stamping. In addition to performing
local front-end processing for a single host, the 3705 can also
operate in multihost, shared front-end processing configurations
or as remote communications concentrators. In multisystem SNA
network environment, the 3705 can function as an intermediate
network node. In multinetwork environments, the 3705 acts as a
gateway between SNA and X.25 Packet Switching Networks.

Basic hardware modules of 3705 controllers consist of a central
control unit that provides logic and data paths necessary for
implementing communications program control functions;
memory for program and data storage; channel adapter(s)
providing the I/0 interface to the host; and channel scanner(s)
providing for the attachment of line interface base (LIB) modules
for terminal or communications line interfacing.

3705-80 Configurations e support communications tasks for up
to 2 channel-attached host processors simultaneously; also
support remote line concentrator operations and front-end
processor-to-processor network comimunications e support 4 to
16 full-duplex 9600-bps asynchronous/synchronous lines; lower
line attachment limits for full-duplex and higher-speed operations
e maximum line speed of 57.6K bps for direct attachment, and
56K bps for modem-interfaced attachment.

3705-II Configurations e support communications tasks for up
to 4 channel-attached host processors simultaneously; also
support remote line concentrator operations and front-end
processor-to-processor network communications @ support up to
352 half-duplex 9600-bps asynchronous/synchronous lines;
lower line attachment limits for full-duplex and higher-speed
operations ® maximum line speed of 57.6K bps for direct
attachment, and 230.4K bps for modem-interfaced attachment.

O CPU & Memory

Central control unit (16-bit word) with 32K- to 256K-byte,
1-microsecond monolithic memory 3705-80 and 3705 Models E
through H, or with 320K- to 512K-byte, 900-nanosecond memory
(3705-I Models ] through L) e CPU is priority interrupt driven and
operates at 5 priority levels: 4 foreground and 1 background
3705-II available in 1 to 4 frame configurations: Frame 1 contains
control panel, space for up to 256K bytes of memory, up to 2
channel adapters, single communication scanner, up to 4 line
interface bases (LIBs), and remote program loader; Frame 2
contains space for additional 256K bytes of memory, up to 2
channel adapters, single communication scanner, and up to 6
LIBs; Frame 3 contains space for single communication scanner
and up to 6 LIBs; Frame 4 contains space for single
communication scanner and up to 6 LIBs ® 3705-1I Model E series
are single frame controllers ® 3705-II Model F and ] series are
dual frame controllers ® 3705-II Model G and K series are triple
frame controllers @ 3705-1I Model H and L series are quad frame
controllers ® 3705-80 available in 3 fixed configurations: M81,
M82, and M83 e basic 3705-80 includes a Business Machine
Clock of 134.5 bps, an Operator Panel Key Lock, and
Communications Scanner Type 2 (CS2); minimum configuration
also requires a channel adapter for connection to a host processor
or a Remote Program Loader; other features include the CA1 and
CA4 channel adapters, line sets, and line attachments to connect
to communication facilities, up to 3 additional Business Machine
Clocks for a total of 4 high-speed 14.4- to 57.6-bps local
attachment of devices, high-speed line attachment for 19.2K bps
to 56K bps using CCITT V.35 or Digital Interface, digital interface
for full- or half-duplex 50K-bps line, remote program loader for
remote operation.

IBM 3705-80 Model M81 e central control unit with 256K -byte
memory and facilities to support 4 EIA RS-232C/CCITT V.24
Line Attachments:

$1,839/$1,565 mo  $36,600 prch  $240.00 maint

IBM 3705-80 Model M82 e central control unit with 256K-byte
memory and facilities to support 8 EIA RS-232C/CCITT V.24
Line Attachments:

2,415/2,055 46,600 251.00

IBM 3705-80 Model M83 e central control unit with 256K-byte
memory and facilities for 16 EIA RS-232C/CCITT V.24 Line
Attachments:

2,844/2,420 52,600 262.00

3705 Model E1 e central control unit with 32K-byte memory
and Frame 1:

2,003/1,705 38,230 161.00

3705 Model E2 e central control unit with 64K-byte memory
and Frame 1:

2,191/1,.865 39,800 181.00

3705 Model E3 e central control unit with 96K-byte memory
and Frame 1:

2,379/2,025 41,370 201.00

3705 Model E4 o central control unit with 128K-byte memory
and Frame 1:

2,567/2,185 42,940 221.00

3705 Model E5 e central control unit with 160K-byte memory
and Frame 1:

2,755/2,345 44,510 240.00

3705 Model E6 e central control unit with 192K-byte memory
and Frame 1:

2,943/2,508 46,080 260.00

MO: first figure is monthly rental charge; second figure is
monthly charge for 2-year lease; both include maintenance.
PRCH: purchase price. MAINT: monthly maintenance
charge for purchased systems. NA: not applicable. Lease
prices effective as of June 1, 1985. Purchase and
maintenance prices current as of April 1985.
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3705 Model E7 e central control unit with 224K-byte memory
and Frame 1:
3,131/2,665 47,650 279.00

3705 Model E8 e central control unit with 256K-byte memory
and Frame 1:
3,325/2,830 49,220 300.00

3705 Model F1 e central control unit with 32K-byte memory
and Frames 1 and 2:
2,685/2,285 51,530 176.00

3705 Model F2 o central control unit with 64K-byte memory
and Frames 1 and 2:
2,879/2,450 53,100 194.00

3705 Model F3 e central control unit with 96K-byte memory
.and Frames 1 and 2:
3,067/2,610 54,670 215.00

3705 Model F4 e ceniral control unit with 128K-byte memory
and Frames 1 and 2:
3,255/2,770 56,240 234.00

3705 Model F5 e central control unit with 160K-byte memory
and Frames 1 and 2: '
3,443/2,930 57,810 254.00

3705 Model F6 e central control unit with 192K-byte memory
and Frames 1 and 2:
3,631/3,090 59,380 273.00

3705 Model F7 o central control unit with 224K-byte memory
and Frames 1 and 2:
3,819/3,250 60,950 293.00

3705 Model F8 e central control unit with 256K-byte memory
and Frames 1 and 2:
4,007/3410 62,520 313.00

3705 Model G1 e central control unit with 32K-byte memory
and Frames 1, 2, and 3:
3,372/2,870 64,830 189.00

3705 Model G2 e central control unit with 64K-byte memory
and Frames 1, 2, and 3:
3,560/3,030 66,400 209.00

3705 Model G3 e central control unit with 96K-byte memory
and Frames 1, 2, and 3:
3,748/3,190 67,970 227.00

3705 Model G4 o central control unit with 128K-byte memory
and Frames 1, 2, and 3:
3,936/3,350 69,540 248.00

3705 Model G5 e central control unit with 160K-byte memory
and Frames 1, 2, and 3:
4,124/3510 71,110 267.00

3705 Model G6 o central control unit with 192K-byte memory
and Frames 1, 2, and 3:
4,318/3,675 72,680 288.00

3705 Model G7 e central control unit with 224K-byte memory
and Frames 1, 2, and 3:
4,506/3,835 74,250 306.00

3705 Model G8 e central control unit with 256K-byte memory
and Frames 1, 2, and 3:
4,694/3,995 75,820 327.00

3705 Model H1 e central control unit with 32K-byte memory
and Frames 1, 2, 3, and 4:
4,060/3,435 78,130 202.00

3705 Model H2 e central control unit with 64K-byte memory
and Frames 1, 2, 3, and 4:
4,248/3615 79,700 222.00

3705 Model H3 e central control unit with 96K-byte memory
and Frames 1, 2, 3, and 4:
4,436/3,775

81,270 242.00

3705 Model H4 e central control unit with 128K-byte memory
and Frames 1, 2, 3, and 4:
4,624/3,935 82,840 261.00

3705 Model HS e central control unit with 160K-byte memory
and Frames 1, 2, 3, and 4:
4,812/4,095 84,410 281.00

3705 Model H6 e central control unit with 192K-byte memory
and Frames 1, 2, 3, and 4: i
5,000/4,255 85,980 301.00

3705 Model H7 o central control unit with 224K-byte memory
and Frames 1, 2, 3, and 4:
5,188/4,415 87,550 321.00

3705 Model H8 o central control unit with 256K-byte memory
and Frames 1, 2, 3, and 4:
5,376/4,575

89,120

3705 Model J1 o central control unit with 320K-byte memory
and Frames 1 and 2:
5,405/4,600 71,020 345.00

3705 Model J2 e central control unit with 384K-byte memory
and Frames 1 and 2:
5,781/4,920 74,160 385.00

3705 Model I3 e central control unit with 448K-byte memory
and Frames 1 and 2:
6,157/5,240 77,300 424.00

3705 Model J4 e central control unit with 512K-byte memory
and Frames 1 and 2:
6,533/5,560 80,440 464.00

3705 Model K1 e central control unit with 320K-byte memory
and Frames 1, 2, and 3:
6,087/5,180 84,320 358.00

3705 Model K2 o central control unit with 384K-byte memory
and Frames 1, 2, and 3:
6,468/5,505 87,460 398.00

3705 Model K3 e central control unit with 448K-byte memory
and Frames 1, 2, and 3:
6,844/5,825 90,600 437.00

3705 Model K4 e central control unit with 512K-byte memory
and Frames 1, 2, and 3:
7,220/6,145 93,740 477.00

3705 Model L1 e central control unit with 320K-byte memory
and Frames 1, 2, 3, and 4:
6,774/5,165 97,620 372.00

3705 Model L2 e central control unit with 384K-byte memory
and Frames 1, 2, 3, and 4:
7,150/6,085 100,760 412.00

3705 Model L3 e central control unit with 448K-byte memory
and Frames 1, 2, 3, and 4:
7,526/6,405 103,900 452.00

3705 Model L4 e central control unit with 512K-byte memory
and Frames 1, 2, 3, and 4:

341.00

7,908/6,703 107,040 491.00

Upgrades:
3705 M82 to M83 e field-installable upgrade:

NA/NA 6,000 NA
3705 M81 to M82 e field-installable upgrade:

NA/NA 10,000 NA
3705 M81 to M83 e field-installable upgrade:

NA/NA 16,000 NA

3705 Frame Upgrade e additional frame for converting Models
E/F/G to Models F/G/H:
NA/NA 13,300 NA

3705 32K Memory Upgrade e additional 32K-byte memory
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modules for converting Models E/F/G to Models F/G/H or to
higher memory capacity, same series conﬁgurations:
NA/NA 1,870 NA

O Communications Lines

Communications Scanners

3705 Upgrade e logic and memory change for converting
Models F8/G8/H8 to Models J1/K1/L1:
NA/NA 8,600 NA

3705 64K Memory Upgrade e additional 64K-byte memory
modules for converting Models F/G/H to Models J/K/L or to
higher memory capacity, same series configurations:

NA/NA 3,140 NA

O 1/0 Channels

3705 controllers interface with local host processor(s) via 1 to 4
channel adapters ® host attachment to 3705 adapter can be via
byte multiplexer channel of S/360 Model 40 and up (in 270X
emulation mode only), S/370, 3030, 3081, 3083, 3084, or 4300
processors; via block multiplexer of S/370 Model 135 and up,
3030, 3081, 3083, or 3084; or via selector channel of S/370
Model 135, 145, 165, 165-II, 168, 168-MP, or 195 processors.

1541 Type 1 Channel Adapter e for 3705-II only e transmits
data via byte multiplexer channel in 1-, 2-, 3-, or 4-byte bursts,
with deselection and selection between each transfer @ operates
under 3705 control program, with transfer rate 3705-dependent e
cannot be used with 3705 Models ] to L, Type 4 adapter or Type 3
Communications Scanner ® requires Type 1 attachment base o
maximum 1 per 3705 Models E to H:
$177/$151 mo $2,700 prch $9.00 maint

1542 Type 2 Channel Adapter o for 3705-II only e transmits
data via byte or block multiplexer or selector channels in cycle
steal mode; 2-byte bursts on byte multiplexer channels and full
burst standard transfers on block multiplexer or selector channels
e data rates of up to 276K bytes per second, limited only by
channel capacity; requires slightly less 3705 control program
intervention than 1541 adapter ® maximum 1 per 3705 Model E
or 2 per 3705 Model F to L:
334/284 6,470 9.00

1543 Type 3 Channel Adapter e for 3705-II only e same
features as 1542 adapter described above, with 2-processor
switch enhancement @ 2-channel connection with host(s) may be
enabled simultaneously, but data transfer occurs on alternate
basis; primarily employed with 2 tightly coupled processors to
provide symmetric support @ maximum 1 per 3705 Model E or 2
per 3705 Model F to L:
679/578 12,910 12.00

1544 Type 4 Channel Adapter o for both 3705-I and 3705-80
e transmits data via byte or block multiplexer or selector channels
e up to 32-byte bursts on byte multiplexer transfer in 3705
emulation program mode; up to 16-byte bursts for ACF/NCP/VS
cycle steal mode, with up to 248-byte transfers prior to control
program interruption e up to 248-byte bursts on block multiplexer
or selector channel for ACF/NCP/VS cycle steal mode, with up
to 248-byte transfers prior to control program interruption e
cannot be used with Type 1 adapter @ maximum 2 per 3705
Model E 3705-80 or 4 per 3705 Model F to L:
286/243 4410 8.00

1551 Type 1 Channel Adapter o for 3705-80 only e transmits
data via byte multiplexer channel in 1-, 2-, 3-, or 4-byte bursts,
with deselection and selection between each transfer @ operates
under 3705 control program, with transfer rate 3705-dependent @
maximum 1 per 3705-80:

207/176 3,340 9.50

8002 2-Channel Switch e allows 1541, 1542, 1544, or 1551
channel adapter attachment to 2 processor channels on the same
or different hosts ® operation on only 1 channel at a time ® manual
channel switching ® cannot be used with 1543 adapter or when 2
adapters are contained within same 3705 frame:

103/88 2,090 2.50

1301 Type 1 Attachment Base ® provides logic for attachment of
1541 adapter ® maximum 1 per 3705-1I:

27/23 641 0.50

Communications scanners service local/remote communications
links or terminals in addition to lines to remote 3705s @ up to 1
scanner per 3705 frame @ up to 4 line interface bases (LIBs) per
scanner in Frame 1, and up to 6 in Frames 2, 3, and 4; 22 LIBs
maximum e up to 8 line sets per LIB and up to 2 lines or terminals
per line set ® maximum attachment of 64 lines per 3705 Model E,
160 lines per 3705 Model F and ], 256 lines per 3705 Model G
and K, and 352 lines per 3705 Model H and L; scanners require
Attachment Base Type 2 interface logic.

1642 Type 2 Communications Scanner e assembles/
disassembles characters automatically and provides character
buffering for each line e interrupts control program only when
entire character is available and allows program to perform line
control, control character recognition, and code translation and
recovery functions e requires at least one 4650 clock and 1302
attachment base @ supports up to four 4650 clocks, up to 4 LIBs in
Frame 1, and up to 6 LIBs per Frame 2, 3, and 4 @ maximum of 1
per frame; maximum of 1 per 3705 Model E, 2 per 3705 Model F
and J, 3 per 3705 Model G and K, and 4 per 3705 Model Hand L
e supports X.25 Packet Switching Interface Program and X.21
Switched Interface Features:
$320/$272 mo

$4,750 prch $9.00 maint

Modified Type 2 Communications Scanner e standard on
3705-80; assembles/disassembles characters automatically and
provides character buffering for each line e interrupts control
program only when entire character is available and allows
program to perform line control, control character recognition,
and code translation and recovery functions @ 1 Business
Machine Clock (134.5 bps) included in all models; 3 additional
BMCs allowed in scanner e supports X.25 Packet Switching
Interface Program and X.21 Switched Interface Features.

1643 Type 3 Communications Scanner e interrupts control
program on multibyte, cycle steal basis for data transfers between
memory and line sets ® supports only synchronous LIBs and line
sets; provides control character recognition for BSC and SDLC
line controls; provides ASCII-to-EBCDIC and EBCDIC-to-ASCII
code translation for BSC operation; provides for an auto-dial
operation e includes buffer; transfer data on up to 254-character
boundary e requires at least 1 4650 clock and 1302 attachment
base e cannot be used with 1541 adapter e supports up to two
4650 clocks, up to 3 LIBs in Frame 1, and up to 4 LIBs per Frame
2, 3, and 4 e maximum of 1 per frame; maximum of 1 per 3705
Model E, 2 per 3705 Model F and J, 3 per 3705 Model G and K,
and 4 per 3705 Model H and L e supports X.25 Packet Switching
Interface Program:

1,150/979

17,210 34.00

1644 Type 3 High-Speed Communications Scanner o
230.4K-bps high-speed version of 1643 scanner @ supports up to
2 half-duplex or 1 tull-duplex, synchronous BSC or SDLC lines ®
requires 4650 clock and 1302 attachment base ® supports only
4722 or 4723 line sets; cannot be used with 1541 adapter o
supports one 4650 clock and 1 LIB @ maximum of 1 per frame;
maximum of 1 per 3705 Model E, 2 per 3705 Model F and ], 3 per
3705 Model G and K, and 4 per 3705 Model H and L e supports
X.25 Packet Switching Interface Program:

1,545/1,318 25,120 40.50

Business Machine Clock e provides clocking when attached
device or modem does not have clock facilities.

1409/1410/1412/1413/1414/1415/1416 Business Machine
Clock e for 3705-80 only @ 50/110/200/300/600/1200/2400

bps: 15/13 424 1.00
4650 Business Machine Clock e provides 45.5- to 2400-bps
clocking when attached line set or modem does not have clock

facilities @ up to 4 per 1642 scanner, 2 per 1643 scanner, and 1
per 1644 scanner:

15/13 424 1.00

4651 Business Machine Clock e provides 14.4K-/57.6K-bps
clocking for 4727 or 4728 line set ® maximum 1 per frame:
41/35 880 1.50
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1302 Type 2 Attachment Base e provides logic for attachment of
1642, 1643, and 1644 scanners ® maximum 1 per 3705-II:
27/23 641 0.50

Line Interface Base (LIB) Modules

Integral EIA RS-232C/CCITT V.24 Line Attachments in 3705-80
support 4, 8, or 16 lines using start/stop, BSC, or SDLC line
protocols at speeds up to 9600 bps. Synchronous lines can
operate at 19.2K bps limiting the number of full-duplex lines to 4
on M81 and M82 and 8 lines on M83.

Any line attachment can connect to an external modem or
directly to a device. A 3705-80 supports a maximum of 1 line set.
The 3705-II requires Line Interface Bases (LIBs) to connect line
sets that interface to modems, auto-call units, or terminals.

4701 Type 1 Line Interface Base o LIB for attachment of line
sets that interface to external modems, auto-call units, or directly
attached terminals e supports up to eight 4714, 4715, 4717, or
4727 lines sets; up to four 4725, 4726, or 4728 lines sets; up to
two 4722 lines sets; and/or up to one 4723 line set alone or in
combination e requires 1642, 1643, or 1644 scanner @ maximum
of 4/6/6/6 LIBs per Frame 1/2/3/4 for 1642 scanner;
maximum of 3/4/4/4 LIBs per Frame 1/2/3/4 for 1643
scanner; maximum 1 LIB per frame for 1644; maximum of 4 per
3705 Model E, 10 per 3705 Model F and ], 16 per 3705 Model G
and K, and 22 per 3705 Model H and L:
$69/$59 mo $1,105 prch

4702 Type 2 Line Interface Base e LIB for attachment of up to

eight 4721 line sets ® requires 1642 scanner ® maximum of

4/6/6/6 LIBs per Frame 1/2/3/4; maximum of 4 per 3705

Model E, 10 per 3705 Model F and J, 16 per 3705 Model G and K,

and 22 per 3705 Model H and L:
) 69/59

$3.00 maint

1,458 2.80

4703 Type 3 Line Interface Base e LIB for attachment of up to
six 4731 or 4732 line sets @ requires 1642 scanner ® maximum of
4/6/6/6 LIBs per Frame 1/2/3/4; maximum of 4 per 3705
Model E, 10 per 3705 Model F and ], 16 per 3705 Model G and K,
and 22 per 3705 Model H and L:

125/107 2,518 2.50

4704 Type 4 Line Interface Base o LIB for attachment of up to
two 4741, 4742, or 4743 line sets ® requires 1642 scanner e
maximum of 4/6/6/6 LIBs per Frame 1/2/3/4; maximum of 4
per 3705 Model E, 10 per 3705 Model F and ], 16 per 3705
Model G and K, and 22 per 3705 Model H and L @ 4704 Type 4
Line Interface Base withdrawn:

79/67 NA 3.00

4705 Type 5 Line Interface Base o LIB for attachment of up to
two 4751 or 4752 line sets @ requires 1642 scanner ® maximum 4
per Frame 1; maximum 4 per 3705-II e 4705 Type 5 Line
Interface Base withdrawn:

177/151 NA 5.00

4706 Type 6 Line Interface Base e LIB for attachment of up to
two 4761 line sets ® requires 1642 scanner ® maximum of
4/6/6/6 per Frame 1/2/3/4; maximum of 4 per 3705 Model E,
10 per 3705 Model F and J, 16 per 3705 Model G and K, and 22
per 3705 Model H and L e 4706 Type 6 Line Interface Base
withdrawn:

177/181 NA 5.00

4707 Type 7 Line Interface Base o LIB for attachment of up to
two 2400-bps switched lines; includes line set and 2400-bps
modem with auto-answer and auto-call originate ® requires 1642
scanner ® maximum of 4/6/6/6 per Frame 1/2/3/4; maximum
of 4 per 3705 Model E, 10 per 3705 Model F and ], 16 per 3705
Model G and K, and 22 per 3705 Model H and L @ 4707 Type 7
Line Interface Base withdrawn:

347/295 NA

4708 Type 8 Line Interface Base e LIB for attachment of up to
three 4781 or 4782 line sets ® requires 1642 or 1643 scanner e
maximum of 4/6/6/6 per Frame 1/2/3/4 for 1642; maximum of
3/4/4/4 per Frame 1/2/3/4 for 1643; maximum of 4 per 3705
Model E, 10 per 3705 Model F and ], 16 per 3705 Model G and K,

17.00

and 22 per 3705 Model H and L:

69/59 1,458 3.50

4709 Type 9 Line Interface Base o LIB for attachment of up to
two 4791 line sets ® requires 1642 or 1643 scanner ® maximum
of 4/6/6/6 per Frame 1/2/3/4 for 1642; maximum of 3/4/4/4
per Frame 1/2/3/4 for 1643; maximum of 4 per 3705 Model E,
10 per 3705 Model F and ], 16 per 3705 Model G and K, and 22
per 3705 Model H and L:
69/59

5000 Type 10 Line Interface Base o LIB for attachment of up to
six 4784 line sets @ requires 1642 or 1643 scanner ® maximum of
4/6/6/6 per Frame 1/2/3/4 for 1642; maximum of 3/4/4/4
per Frame 1/2/3/4 for 1643; maximum 4 per 3705 Model E, 10
per 3705 Model F and ], 16 per 3705 Model G and K, and 22 per
3705 Model H and L:
79/67

1,488 2.50

1,685 2.50

5001 Type 11 Line Interface Base o LIB for attachment of up to

two 4754 or 4755 line sets ® requires 1642 scanner ® maximum

of 4 per Frame 1; maximum of 4 per 3705-II:
159/135 NA

3.00

5002 Type 12 Line Interface Base o LIB for attachment of up to
two 4785 or 4786 line sets @ requires 1642 scanner ® maximum
of 4/6/6/6 per Frame 1/2/3/4; maximum of 4 per 3705 Model
E, 10 per 3705 Model F and ], 16 per 3705 Model G and K, and
22 per 3705 Model H and L:

66/56 NA 3.00

Line Sets—Speeds to 57.6K bps (for 3705-80 only)

6712 Line Set 2 e 56K-bps CCITT V.35 attachment for 3705-80
Models M81, M82 only; includes 19.2K-bps and 48K-bps line
speeds also; full- or half-duplex mode used to communicate with
3705-II in half- or full-duplex mode at 14.4K or 57.6K bps; also
used to communicate with another 3705-80 in half-duplex mode
via Line Set 5 ® maximum 1 per controller:

$275/$234 mo $5,440 prch ~ $11.00 maint

6713 Line Set 3 e 50K-bps Digital Attachment for 3705-80
Models M81 and M82 only for 1 full-duplex or 2 half-duplex
synchronous lines; attaches to modem on switched or
nonswitched wideband facilities (not program supported for
switched facilities) ® maximum 1 per controller:

244/208 4,850 9.00

6714 Line Set 4 o Auto-Call Attachment for 3705-80 Models
M81, M82 only; supports 4 RS-366A/CCITT V.25 interfaces to
external ACUs e maximum 1 per controller:

100/85 2,060 4.00

6715 Line Set 5 e 57.6K-bps Direct Attachment CCITT V.35 for
3705-80 Models M81, M82 only; provides local attachment for 2
half-duplex synchronous devices; includes clocking and
attached device must be set for external clocking; maximum
cable length 200 feet; can connect to Line Set 2 in another
3705-80; maximum 1 per controller:

497/423 10,320 14.50

5657 Line Set 8 @ 9600-bps CCITT X.21 attachment for Models
M81 and M82 only; provides attachment of 2 full-duplex
switched or nonswitched or 2 half-duplex nonswitched
synchronous lines at 2400/4800/9600 bps e switched line

requires BMC at less than 1/24th of line speed and another BMC

at 2400 bps for testing e limit 1 per machine:
122/104 2,600 3.50

5658 Line Set 9 e 48K-bps CCITT X.21 attachment for Models
M81 and M82 only; provides attachment for 1 full-duplex,
switched or nonswitched or 1 half-duplex, nonswitched
synchronous line at 48K bps e switched line requires BMC at less
than 1/24th of line speed and another BMC at 2400 bps for
testing e limit 1 per machine:

71/60 1,650

Line Sets—Speeds to 600 bps (for 3705-II only)

4721 Type 2A Line Set o allows attachment of 2 current-loop
interface TTY lines/terminals for speeds up to 200 bps e requires

3.00
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IBM 3705-11 & 3705-80 Communication Controllers
3705-11 Models E, F, G, H, J, K & L and 3705-80 Models M81, M82 & M83

4702 LIB and 4650 clock @ maximum of 8 line sets per LIB,
32/48/48/48 per Frame 1/2/3/4 scanners; maximum 64 lines
per 3705 Model E, 160 lines per 3705 Model F and ], 256 lines
per 3705 Model G and K, and 352 lines per 3705 Model Hand L:

$49/%$42 mo $1,030 prch $3.50 maint

4731 Type 3A Line Set o allows attachment of 2 half-duplex
start/stop 134.5-bps 2-wire lines without modems for limited
distance transmissions e requires 4703 LIB and 4650 clock e
maximum of 6 line sets per LIB, 24/36/36/36 per Frame
1/2/3/4 scanners; maximum 48 lines per 3705 Model E, 120
lines per 3705 Model F and ], 192 lines per 3705 Model G and K,
and 264 lines per 3705 Model H and L:
39/34 850 1.50

4732 Type 3B Line Set o allows attachment of 2 half-duplex
start/stop 134.5-bps 4-wire lines without modems for limited
distance transmissions e requires 4703 LIB and 4650 clock e
maximum of 6 line sets per LIB, 24/36/36/36 per Frame
1/2/3/4 scanners; maximum 48 lines per 3705 Model E, 120
lines per 3705 Model F and ], 192 lines per 3705 Model G and K,
and 264 lines per 3705 Model H and L:
39/34 850 1.50

4741 Type 4A Line Set o allows attachment of 2 half-duplex
start/stop 600-bps lines without modems for limited distance
transmissions e requires 4704 LIB and 4650 clock ® maximum of
2 line sets per LIB, 8/12/12/12 per Frame 1/2/3/4 scanners;
maximum 16 lines per 3705 Model E, 40 lines per 3705 Model F
and J, 64 lines per 3705 Model G and K, and 88 lines per 3705
Model H and L e 4741 Type 4A Line Set withdrawn:
69/59 NA 3.00

per 3705 Model H and L:
135/1185 2,685 8.50

4785 Type 12A Line Set ® same functional capability of 4781
line set but used to support IBM 3767 terminal operating under
2741 line control at 300 bps over 2-wire lines ® requires 5002 LIB
and 4650 clock ® maximum 2 per LIB, 8/12/12/12 per Frame
1/2/3/4 scanners; maximum 16 lines per 3705 Model E, 40 per
3705 Model F and ], 64 per 3705 Model G and K, and 88 per
3705 Model H and L @ 4785 Type 12A Line Set withdrawn:
1887160 NA 15.50

4786 Type 12B Line Set ® same functional capability of 4782
line set, but used to support IBM 3767 terminal operating under
2741 line control at 300 bps over switched lines e requires 5002
LIB and 4650 clock e maximum 2 per LIB, 8/12/12/12 per
Frame 1/2/3/4 scanners; maximum 16 lines per 3705 Model E,
40 per 3705 Model F and ], 64 per 3705 Model G and K, and 88
per 3705 Model H and L e 4786 Type 12B Line Set withdrawn:
209/178 17.50

4791 Type 9A Line Set o allows attachment of one
1200-/600-bps synchronous switched line; includes 1200-bps
modem with auto-answer and auto-call originate ® requires 4709
LIB and 4650 clock e maximum 2 per LIB, 8/12/12/12 per
Frame 1/2/3/4 1642 scanners or 6/8/8/8 per Frame 1/2/3/4
1643 scanners; maximum 8 lines per 3705 Model E, 20 per 3705
Model F and ], 32 per 3705 Model G and X, and 44 per 3705
Model H and L:

103/88 1,788 1000

Line Sets—Speeds to 2400 bps (for 3705-II only)

4742 Type 4B Line Set o allows attachment of 2 half-duplex
start/stop 600-bps 2-wire lines without modems for limited
distance transmissions e requires 4704 LIB and 4650 clock e
maximum 2 line sets per LIB, 8/12/12/12 per Frame 1/2/3/4
scanners; maximum 16 lines per 3705 Model E, 40 lines per
3705 Model F and J, 64 lines per 3705 Model G and K, and 88
lines per 3705 Model H and L e 4742 Type 4B Line Set
withdrawn:
69/59 NA 4.50

4743 Type 4C Line Set o allows attachment of 2 half-duplex
start/stop 600-bps 4-wire lines without modems for limited
distance transmissions e requires 4704 LIB and 4650 clock e
maximum 2 line sets per LIB, 8/12/12/12 per Frame 1/2/3/4
scanners; maximum 16 lines per 3705 Model E, 40 lines per
3705 Model F and ], 64 lines per 3705 Model G and K, and 88
lines per 3705 Model H and L @ 4743 Type 4C Line Set
withdrawn:

69/59 NA 4.80

Lines Sets—Speeds to 1200 bps (for 3705-1I only)

4781 Type 8A Line Set o allows attachment of two
1200-/ 600 bps start/stop or synchronous leased lines; includes
1200-bps modem e requires 4708 LIB and 4650 clock e
maximum 3 per LIB, 12/18/18/18 per Frame 1/2/3/4 6142
scanners, or 9/12/12/12 per Frame 1/2/3/4 6143 scanners;

maximum 24 lines per 3705 Model E, 60 per 3705 Model Fand ], .

96 per 3705 Model G and K, and 132 per 3705 Model H and L:
$71/%$60 mo $1,490 prch $4.50 maint

4782 Type 8B Line Set o allows attachment of two
1200-/600-bps synchronous or two 600-bps start/stop switched
lines; includes 1200-bps modem with auto-answer @ requires
4708 LIB and 4650 clock @ maximum 3 per LIB, 12/18/18/18
per Frame 1/2/3/4 6142 scanners, or 9/12/12/12 per Frame
1/2/3/4 6143 scanners; maximum 24 lines per 3705 Model E,
60 per 3705 Model F and ], 96 per 3705 Model G and K, and 132
per 3705 Model H and L:
94/80 1,920 6.00

4784 Type 10A Line Set o allows attachment of 1 full-duplex
1200-bps leased line; includes 1200-bps modem o requires 5000
LIB and 4650 clock ® maximum 6 per LIB, 24/36/36/36 per
Frame 1/2/3/4 1642 scanners, or 18/24/24/24 per Frame
1/2/3/4 1643 scanners; maximum 24 lines per 3705 Model E,
60 per 3705 Model F and ], 96 per 3705 Model G and K, and 132

4751 Type B5A Line Set o allows attachment of one
2400-/1200-bps synchronous leased line; includes 2400-bps
point-to-point modem e requires 4705 LIB @ maximum 2 per LIB,
8 per Frame 1; maximum 8 lines per 3705 @ 4751 Type 5A Line
Set withdrawn:

$103/$88 mo

NA prch $7.00 maint

4752 Type 5B Line Set o allows attachment of one
2400-/1200-bps synchronous leased line; includes 2400-bps
multipoint modem e requires 4705 LIB @ maximum 2 per LIB, 8
per Frame 1; maximum 8 lines per 3705 4752 Type 5B Line Set
withdrawn:

93/79 NA 6.50

4754 Type 11A Line Set o allows attachment of one
2400-/1200-bps tfull-duplex synchronous leased line; includes
2400-bps point-to-point modem ® requires 5001 LIB @ maximum
2 per LIB, 8 per Frame 1; maximum 8 lines per 3705 @ 4754 Type
11A Line Set withdrawn:

159/135 NA

1000

4755 Type 11B Line Set o allows attachment of one
2400-/1200-bps full-duplex synchronous leased line; includes
2400-bps multipoint modem e requires 5001 LIB @ maximum 2
per LIB, 8 per Frame 1; maximum 8 lines per 3705 @ 4755 Type
11B Line Set withdrawn:

147/1285 NA

4761 Type 6A Line Set o allows attachment of one
2400-/1200-bps synchronous switched line; includes 2400-bps
modem with auto-answer @ requires 4706 LIB @ maximum 2 per
LIB, 8/12/12/12 per Frame 1/2/3/4 per 6142 scanner;
maximum 8 lines per 3705 Model E, 20 per 3705 Model F and J,
32 per 3705 Model G and K, and 44 per 3705 Model Hand L e
4761 Type 6A Line Set withdrawn:

116/99 NA

8.50

9.00

Line Sets—Speeds to 9600 bps (for 3705-II only)

4714 Type 1D Line Set o allows attachment of 1 of the
following: two 9600-bps (or less) synchronous or start/stop
half-duplex switched/nonswitched lines, 1 full-duplex 9600-bps
nonswitched 4-wire line with synchronous or start/stop
transmission, or direct attachment of 2 half-duplex IBM terminals
transmission at up to 2400 bps e requires 4701 LIB, 4650 clock
and external modem except for direct connect ® can be used in
place of Line Set 1A, 1B, 1C, 1F, or 1H; maximum 8 per LIB,
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IBM 3705-11 & 3705-80 Communication Controllers
3705-1l Models E, F, G, H, J, K & L and 3705-80 Models M81, M82 & M83

32/48/48/48 per Frame 1/2/3/4 1642 scanners, or
24/32/32/32 per Frame 1/2/3/4 1643 scanners; maximum of
64 lines per 3705 Model E, 160 per 3705 Model F and ], 256 per
3705 Model G and K, and 352 per 3705 Model H and L:
$63/$54 mo $1,030 prch $3.00 maint

Line Sets—Speeds to 57.6K bps (for 3705-11 only)

4717 Type 1G Line Set o allows attachment of one
19.2K-/50K-bps synchronous switched/leased line @ requires
4701 LIB and external modem e maximum 1 per LIB for
1642/1643 scanner; must reside in first LIB per scanner;
maximum 6 per frame; up to 4 lines per 3705 Model E, 10 per
3705 Model F and J, 16 per 3705 Model G and K, and 22 per
3705 Model H and L:

$135/%$115 mo $2,050 prch $6.00 maint

4719 Type 1J Line Set o allows attachment of one 50K-bps
start/stop or synchronous line @ requires 4701 LIB and external
MIL STD-188C modem @ maximum 4/8 per LIB for 1642/1643
scanner; must reside in first LIB per scanner; maximum 8 per
frame; up to 8 lines per 3705 Model E, 16 per 3705 Model F and J,
24 per 3705 Model G and K, and 32 per 3705 Model H and L:
69/59 1,455 2.50

4720 Type 1S Line Set e allows attachment of one 56K-bps
CCITT V35 interface; may operate at 14.4K/57.6K bps in
conjunction with 4727 line set @ requires 4701 LIB and external
modem ® maximum 4/8 per LIB for 1642/1643 scanner; must
reside in first LIB per scanner; maximum 8 per frame; up to 8
interfaces per 3705 Model E, 16 per 3705 Model F and J, 24 per
3705 Model G and K, and 32 per 3705 Model H and L:
148/126 3,020 6.00

4725 Type 1T Line Set e allows attachment of one S0K-bps
full-duplex synchronous line ® requires 4701 LIB, external
modem and NCP program control @ maximum 4 per LIB; must
reside in first LIB per scanner; maximum 4 per frame; up to 4 lines
per 3705 Model E, 8 per 3705 Model F and ], 12 per 3705 Model
G and K, and 16 per 3705 Model H and L:

244/208 4,850 9.00

4726 Type 1U Line Set e allows attachment of one 56K-bps
CCITT V35 tull-duplex synchronous line e requires 4701 LIB,
external modem and NCP program control e maximum 4 per LIB;
must reside in first LIB per scanner; maximum 4 per frame; up to 4
lines per 3705 Model E, 8 per 3705 Model F and J, 12 per 3705
Model G and K, and 16 per 3705 Model H and L:

275/234 5,440 11.00

4727 Type 1W Line Set e allows local attachment of one
14.4K-/57.6K-bps half-duplex synchronous CCITT V35 device,
such as another IBM 3705-1I @ requires 4701 LIB and 4651 clock;
also requires 4720 line set if CCITT V35 interface not provided
maximum 8 per LIB; must reside in first LIB per scanner;
maximum 8 devices per 3705 Model E, 16 per 3705 Model F and
], 24 per 3705 Model G and K, and 32 per 3705 Model H and L:
226/192 4,720 6.00

4728 Type 1Z Line Set o allows local attachment of one
14.4K-/57.6K-bps full-duplex synchronous CCITT V35 device;
supports IBM 3705, 3776-3/-4 and 3777-3 attachment e requires

4701 LIB and 4651 clock; also requires 4720 line set if CCITT
V35 interface not provided ® maximum 8 devices per LIB; must
reside in first LIB per scanner; maximum 8 devices per 3705
Model E, 16 per 3705 Model F and ], 24 per 3705 Model G and X,
and 32 per 3705 Model H and L: .

421/388 8,640 11.00

Line Sets—Speeds of 230.4K bps (for 3705-II only)

4722 Type 1GA Line Set o allows attachment of one
230.4K-bps half-duplex synchronous line e requires 4701 LIB,
1644 scanner, and external modem @ maximum 2 per LIB; 2 per
frame; maximum 2 lines per 3705 Model E, 4 per 3705 Model F
and ], 6 per 3705 Model G and K, and 8 per 3705 Model H and L:

$135/$115 mo $2,695 prch $6.00 maint

4723 Type 1TA Line Set o allows attachment of one
230.4K-bps full-duplex synchronous line e requires 4701 LIB,
1644 scanner, and external modem ® maximum 1 per LIB; 1 per
frame; maximum 1 line per 3705 Model E, 2 per 3705 Model F
and J, 3 per 3705 Model G and K, and 4 per 3705 Model H and L:
244/208 4,850 9.00

4715 Type 1E Line Set o for 3705-1] only e provides 2 RS-366
interfaces for attachment of external auto-calling units in
conjunction with 4711 1200-bps, 4714 9600-bps, or 4717
%.?B2K-/ 50K-bps line sets ® requires 4701 LIB @ maximum 8 per

49/42
Other 3705 Modules

5655 Nonswitched CCITT X.21 Interface Feature o for
3705-II only; operates at 2400 to 48K bps; requires Type 2
Communications Scanner:

$86/%$73 mo $2,040 prch $3.00 maint

5656 Switched CCITT X.21 Interface Feature e for 3705-II
only; operates at 2400 to 48K bps; requires Type 2 Communi-
cations Scanner:

1,030 2.80

71/60 1,700 3.00

6250 Remote Power Off e provides capability for turning
3705-11 power off via command forwarded over communications
line; applicable to 3708-II remote standalone operations e
requires 6261 remote loader; requires power to be turned on
manually:

15/13

416 0.50

6261 Remote Program Loader e provides capability for
remotely loading 3705 NCP control programs with/without
channel adapter ® requires adapter when employed with 4705 or
5001 LIBs; cannot be used with four 1544 adapters installed:
491/418 9,335 26.50

8510 Unit Protection e provides a lock on 3705; deactivates all
pUSél {Juttons and switches when key is removed; included in all
models:

NA/NA 38 NA

¢ END
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IBM 3710 Network Controller
3710 Model 1

B PROFILE

Function e concentrator for SDLC and selected start/stop and
BSC protocols over SNA/SDLC and X.25 links.

Associated Systems/Networks e supported as cluster controller
(PU Type 2) on SNA; can share lines with other 3710s and other
SNA devices @ connects to 1 or more IBM 37X5s over SNA/SDLC
or X.25 links single or multiple (upstream to host) @ X.25 on
upstream link e supported by software operating with MVS or
MVS/XA host systems.

Communications/Networks @ can connect maximum of 32
upstream and downstream (to terminal) communication lines; can
concentrate up to 31 downstream lines operating at 110 to 64K
bps into one or more upstream lines at speeds up to 64K bps e line
between 37X5 and 3710 can be either point-to-point or
multipoint; X.25 support is provided for 3725 only e devices on
3710 can communicate with any host in any domain of
multidomain SNA network.

Operating Systems e runs under control of microcode-shipped
on diskette with system in conjunction with configuration
definition supplied from control terminal or from the host using
NCCF and the configuration control program function of the
ACF/SSP V.3 running under MVS; configuration load stored on
diskette so future loads can be direct from diskette ® dynamic
reconfiguration to add and delete devices does not require new
configuration load from host @ remote assistance is through a
service adapter and modem with 3710 system operating in
service or control mode @ uses communication network

management facilities of NCCF, NPDA, and ACF/VTAM.

Languages/Program Development e definition of 3710 is only
program development provided e configuration control program
is delivered as part of ACF/SSP V.3 to provide subnetwork
configuration assistance and verification and configuration

PURCHASE PRICE RANGE  hardware & software NN

S.year maint/serv fee [ |

software
microcoded
CPU complex

] $20.3K to $26.1K

memory
to $1.7ZK
1/0 & communications

l 1 ] L
$20K $40K $60K $80K $100K
total (sum of above)
. [l ] $20.3K to $70.2K_
1 | 1 ] ] ] 1 | ] J
$20K $40K $60K $80K $100K

IBM 3710 PURCHASE PRICING bar graphs illustrate the price range between
small and large systems, with solid bars reflecting hardware/software purchase
pricing and open bars reflecting 5-year service/maintenance fees associated
with large system ® SMALL SYSTEM is based on the IBM 3710 Model 1 with
384K-byte memory, an integral dual (communication service) adapter, an
integral 1200-bps modem, an power unit, an base frame/enclosure, and an
5.25-inch diskette ® LARGE SYSTEM includes same base configuration as
small system with the following options: 128K-byte memory increment for total of
512K bytes, 1 7005 V.35 communication adapter, an 7010 X.21 communication
adapter, and 13 7001 V.24 communication adapters; can attach up to 30
communication lines; does not include control console or any modems; console
can be remotely located at a host site.

database function used to manage 3710 subnetworks.

Processor ® base frame/enclosure includes control unit with
384K bytes of memory expandable to 512K bytes with optional
128K-byte module; diskette unit, power unit, dual CCITT V.24
(EIA RS-232C) communication (service) adapter; and integrated
modem for 1200 bps, half-duplex, asynchronous auto-answer
transmission @ supports up to 15 communication adapter features:
V.24 communication adapter for 2 lines, V.35 communication
adapter for single line, and X.21 communication adapter for
single line.

First Delivery e general availability planned for second quarter
1985; announced September 1984

Systems Delivered e none.

Comparable Systems e somewhat comparable to IBM 3274
control unit in that both are SNA PU2s, but 3274 allows only
directly connected devices and can support only single upstream
communication link @ upstream link speed for 3710 is 64K bps
over SNA/SDLC or X.25 link while upstream link for 3274 is up to
56K bps over SNA/SDLC or BSC link @ both can communicate
over point-to-point or multipoint links and can share an
SNA/SDLC multipoint link ¢ NCR Comten’'s new 5620
communications processor is directly competitive with the 3710
in terms of price and number of lines supported; 5620 can also
function as a remote communication processor; IBM 3710
requires 37X5 communications processor to perform network
control functions and connection to host.

Vendor e International Business Machines (IBM) Corporation,
Information Systems Group, National Accounts Division (NAD);
1133 Westchester Avenue, White Plains, NY 10604;
914-696-1900 e National Marketmg Division (NMD) 4111
Northside Parkway, Atlanta, GA 30327; 404-238-2000.

Canadian Headquarters ® IBM Canada Ltd; Markham, 3500
Steeles Avenue East, Markham, ON L3R 271 e 416-474-2111 o
offices located in other cities in Canada.

Distribution e worldwide via local IBM sales/service offices.
GSA Schedule e listed.

B ANALYSIS

The IBM 3710 Network Controller is IBM's first concentrator
although the 37X5 Series Communications Controllers can
operate in remote mode to perform a concentration function. The
3710 is considerably simpler than the 37X5 to configure and also
considerably cheaper. Purchase price of the smallest 37X5 (the
%gg%—gg Model 81, which can attach 4 EIA RS-232C lines) is over

The announced IBM 3710 Network Controller is labeled Model 1
so there will undoubtedly be other models introduced later. The
current model operates as a PU2 SNA device, the same as the
3274 control unit. Attached devices are treated as multidropped
devices on a single communication line.

O Ease of Use Features

The 3710 is a customer-configured system consisting of user
pluggable/unpluggable modules. The system runs under control
of microcode stored on diskette in conjunction with parameters
entered from a system control console or from a remote host site.
The 3710 operates with software modules in the 37X5
communications controller and host systems. It can be controlled
and its configuration parameters can be downline loaded from a
remote console.
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IBM 3710 Network Controller
3710 Model 1

0O Modes of Operation

The IBM 3710 operates only as a remote concentrator. It can
concentrate up to 31 lines onto one or more lines to single or
multiple 37X5 communication controllers. It operates as an SNA

PU2 device.
O Strengths

The IBM 3710 is simple to configure and relatively inexpensive
for the concentration of a small number of lines into one or more
lines to one or more IBM 37X5 communication controllers. Itis an
SNA device and can communicate with any device in its domain
or in other domains through the NCP of an associated IBM 37X5.
The 3710 extends the LPDA modem diagnostic functions from the
IBM 37X5 to the network downstream of the 3710 when using
IBM 386X modems. It also extends SNA networking facilities to
selected BSC/RJE devices.

O Limitations

The IBM 3710 is small and limited to the concentration of 31 lines.
It depends on an IBM 37X5 communication controller for
connection to an upstream host system. It cannot connect to
downstream SNA PU4 devices that are 37X5s. It requires an
attached IBM 7426 Terminal Interface Unit to provide full-screen
3270 protocol conversion for selected start/stop devices. The
minimum purchase price for a 7426 is $3,830.

When compared to the NCR Comten 5620, the 3710 is
considerably limited. The 3710 cannot run the network control
software and operates only as a node on an SNA network. The
5620 can do both—run the network control software and
operate as an SNA node. The 3710 is also limited to 512K bytes of
memory. It does not support hard disks. The 5620 supports up to
2M bytes of memory and 10M bytes of hard disk.

This is only Model 1 of the 3710; IBM will undoubt